Constant pounding, plus shrinkage, 
loosens hammer handles 


But you can tighten 
a PLUMB just by a 


turn of the screw 


‘OU'VE done it... reached for 
your hammer and found the head 
wobbled. Wasted your time trying to 
rewedge it. 

But not with a Plumb! When a 
Plumb Handle loosens (as all handles 
do) just turn the screw and the head is 
tight again, (An exclusive Plumb 
feature.) 

The husky Plumb Ball Pein is the 
hammer for heavy duty. ‘The head is 
mounted off-center to give power to 
your blows, 

The large eye takes a full-size 
handle which practically does away 
with breakage. 

‘The pein is cone-shaped. (Not round.) 
It spreads rivets instead of mashing 
them, 

For heavy blows, with little effort — 
for a tool that is always tight and safe 
—choose the Plumb Ball Pein. Look for 
the Red Handle and Black Head in 
hardware stores everywhere. 


FAYETTE R. PLUMB, Inc. 
Philadelphia, U. S.A. 


DOUBLE LIFE 


Hammers Hatchets 
Files Sledges Axes 


‘weights proportion 
ately higher. 
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CADILLAC pelcomes 


fLa Salle 


A New CAR for CADILLAC HOMES 


Only within the past twenty-four 
months has it been possible for Cadillac 
to look beyond its own particular field 
and arrange to satisfy that other great 
market which has long demanded a 
companion-car of Cadillac's calibre to 
fill aslightly varying field of usefulness. 


‘The congenial task of creating this 
other-brother to Cadillac has gone on 
carefully for nearly four years. It has 
proceeded with those inch-at-a-time 
Precisions and precautions which exist 
only in the Cadillac engineering de- 
partment and shops—supplemented by 


the facilities and the resources of the 
General Motors laboratories and prov- 
ing grounds. 

‘The luminous result is a rarely beau- 
tifal car of most brilliant performance— 
the LaSalle—companion-car in every 
sense of the word to the Cadillac as Sieur 
Rene Robert Cevelier LaSalle himself 
was companionindistinguished achicve- 
ment to that other great early-Amer- 
ican, Sieur Antoine de la Mothe Cadillac. 

The LaSalle is manufactured completely 
by the Cadillac Motor Car Company within 
its oun plant. 


CADILLAC MOTOR CAR COMPANY 


Meters cert 


+ Oshawa, Coneda 


Six made of rare beanty, power by a nde, V-type engine 
“fares power, dependably, seed aed stamina Fire Paseeer 


Sle Fae 


sper Photos; Far-Pateagr Vasoria: T= 


er Conertibe Conpe with dikey set): Tae Passenger 
“Reiner with dicey sat); Te Passenger Cope 
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He MoveD THE WORLD 


Toad of sand from his toy truck. I mar- 
veled at the mechanism that enabled him 
tolife the weighe. And yet the ratchet that tlted 
the load was but an application of one of the ol- 
est principles of mechanics—that of the lever. 
Archimedes, in 231 B.C., laid down the law 
of the lever. He said that, given a strong 
enough lever and a fulcrum, he could move the 
world. An impossible experiment, of course, but 
the principles he expounded laid the foundation 
for modern mechanics which bare moved the world. 
The inventor of that coy truck merely adjusted 
his lever so that it turned a cogwheel which 
moved a toothed har and raised the truck body 


WEE boy, scarcely old enough to have 
A ‘curatecontrol of his hands, dumped aheavy 


EALLY new ideas are rare. Hero, of Alexandria 
had the idea for thesteam engine2so 
ire Christ, More than 2,009 years later 
james Wace put the idea to work. Adaptations 
‘of old ideas co new and useful po are 
more frequent—and frequently more vatialle: 


HEELER McMILLEN, able investigator, 

points out in this issue how science can help 
solve the farm problem. Already many farmers 
are using electricity to light their homes, pump 
water, milk cows, wash clothes, sweep’ floors, 
make ice cream and run motion picture machines. 
Give every farmer, in electricity, a thousand more 
hands co do his work and tiple his revenue by 
utilizing the wasted products of his crop and there 
will be no “farm problem.” 


MMANDER RICHARD E. BYRD cells us of 

his wise preparation against disaster on the 
proposed flight across the Atlantic. A perilous 
trip, one few of us would willingly undertake 
And yet, only ninety-cight years ago, the Liver- 
pool and Manchester Railway paid people to ride 
on trains to demonstrate that they were safe. 
Commercial air conquest of the Atlantic is sure. 


England, Germany, France, Italy and the United 
States all are preparing for it. Accomplished, men 
will marvel a few days, then turn to some new 
wonder. Television or cold light, perhaps. 


HHOTOGRAPHS of lightning have heen 

taken at the rate of 2600 a second by J. W. 
Legg, of the Westinghouse Company. “These 
demonstrate that a Jighrning flash is a series of 
complex, corkscrewlike spirals. This scientist's 
new twenty-two-lensed camera may tell us defi- 
nitely what causes lightning, how to use it and 
{0 protect ourselves a| ‘7 t IG Millions oh horses 

rot poly to waste in ligheniag, enough to-20 
The work of the world! 


R. SAMUEL GELFAN, of the University of 

California, has discovered that a single 
human cell, stimulated by electricity, is rejuve- 
nated. Electricity may some day, as a result, be 
used to repair worn-out organs of the human 
body. Paul Berlenbach, who became a boxing 
champion, was deaf and dumb until he was 
twelve, Shocked endeavoring to recover a kite 
caught in clectric wires, he found specch and 
hearing. There's magic in electricity! 


pias pass man-killing tendencies from one 
‘generation co another, says Captain C. R. S. 
Pitman elsewhere in this issue, Interesting—espe- 
cially to those who believe that our traits can be 
‘on to our descendants by minute fragments 
of plasm called chromosomes. Experiments with 
animals constantly increase knowledge of heredi- 
ty. Prof. M. F. Guyer, of the University of Wis- 
consin, demonstrated with rabbits the possibility 
of transmitting for five generations artificially in- 
duced resistance to typhoid fever. But we cannot 
know yet whether our children will have blue 
‘eyes or brown, be bright or dull. Go back only 
twenty generations and each of us has 2,097,150 
Airectancestors. Any one of them may be 


sponsible for our characteristics. —S, N. B, 
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The first picture of that knock” 


This is the “knock” in your motor 


‘This shows photographically what occurs 


‘which strike aginst the cylinder 
* + violenly as to produce an audible metallic sou 


This is how “ETHYL” 
‘And this shows photographically what goes on in the 
une cylinder under the same conditions whea straight 
fensoline is ten “ETHYL” uid. Note the ab- 
fence of “knock-bumps”: the evenness of the pressure 
changes. The "ETHYL" fui has neutralized the heat 
ing qualities ofthe carbon deposits and by maintaining ~ 
the normal combustion rte of easoine has rareed the 

Increased presture due to carboo into increased power. 


ESE PHOTOGRAPHS were 

made possible by a special 
instrument invented by General 
Motors Research Laboratories to 
find out what goes on in an auto- 
mobile engine’s cylinder when 
knocking” occurs. 


‘That invention led to the dis- 
covery that what you may call an 
“engine knock” or a “spark knock’ 
isin reality a fuel knock. It is due to 
the tendency of a straight gasoline 
to explode too quickly as carbon 
forms and increases temperature 

and compression (pressure). 


Havingdetermined thecharacter 
of “knocking,” General Motors 
developed “ETHYL” fluid, a 
patented chemical compound 
which when added in very small 


quantities to straight gasoline forms 
thyl Gasoline, the most effective 
nti-knock” fucl yet known, 


Ethyl Gasoline transforms car- 
bon deposits from a liability into 
an asset. It produces more power 
on hills and heavy roads. It gives 
a faster “pick-up,” reduces gear- 
shifting, lessens vibration and en- 
gine wear and tear; and saves the 
trouble and expense of carbon 
removal. 


Ethyl Gasoline has increased the 
motoring satisfaction of hundreds 


of thousands of car drivers. It is 
destined to play a still more im- 
portant part in the automobile his- 
tory of the future. TRY IT. 


ASOLINE is now gene 
ally available throughout the United 
sand Canada through the fol= 
Ticensed to 
‘THY L" fuid with gasoline. 
ETHYL" trademark on the 
s your protection. 


pany * Continental Oi! Company + 
Humble Oil & Refining Co. + Im- 
perial Oil Limited (Canada) + 


Pennzoil Company * Refiners 
Company Spears & Riddle Co. 
Spokane Oil & Refining Co. + 


Standard Oil Company of Lowisi 
+ Standard Oil Co. (Neb.)  Stand- 
ard Oil Company (N.J.) + Sterling 
Oil Company + Usion Oil Com 

pany of California + Walburn Pe- 
troleum Co. » Waverly Oil Works 
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Remington 


The PORTABLE siyourpa soya 


help—ae any hour—under any conditions. Faithful, reliable, willing, it 
responds to every need—helps you at every turn.’ Whenever there's 
personal writing to do, call on the Remington Portable. 


Smallest and lightest portable with standard keyboard (weight only 
834 pounds, net, and the carrying case is but 4 inches high). !ncom- 
parable for strength and durability. The recognized leader—in sales and 
popularity—a Remington through and through. 

Send for our booklet," For You—For Everybody,” to Department 67. 

Remington Portable can be purchased on terms as low as $5 monthly. 


REMINGTON TYPEWRITER COMPANY 
Brancies and Dealers Everywhere 
374 Broadway, New York 


Typewriters 


nes 
every purpose 5 5 
Remington-made Para = 


gon Ribbons & Red Seal 
Carbon Papers always 
make good impresions. 
PORTABLE TABULATING ACCOUNTING 


May, 1927 


Build This Gorgeous 
SPANISH GALLEON 


Complete Instructionsand Plans Only $1.00 


Ship Model Making —Vol. 1 


How to Make Worth-while 
Models of Decorative Shij 


A. practical book which tells how any hand 
et make modes of 9 Pita 
Poise ted Heautial Span 


"Preanure Gallows 


| 
ee ee aes ee 
rate it 

pn pitt 
umes nnd Pe an ach 
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AREAL ff 
ABUSE aaa | 


their batteries up too hi 
that, having made go: 
Radiotrons for careful 
users, RCA set abou 10 | 
make Radiotrons «h 
would stand abuse 


| 
A year ago, an RC a 
Radiotron could. sand | 
abour ewenty hours of |/ 
running under too heavy |) 
a current. Now it will | 
outlive a hundred hours ii 
9) of such abuse 


2 ~ } ; 
So many people svn |) 


Bl icing cecgratiancal 
| BRERA 
‘aroreh Kiera as 


js || The stations are there 


provement. 


ec get them ! 


are apt to turn up the 
theostats carelessly, of 


course ic is hard on the You're not getting the most out of thar storage bat- 
tubes. No tubes can be - 


esehigtaar ae bak tery set of yours. The set has a bigger distance reach 
you are using RCA Ro .. all ic needs is a different tube in the detector 
diotrons, you know at socket. Put in the RCA super-detector—Radiotron 


least that they'll stand 


authetadieraben UX-200-A. You'll get more stations—-get the far- 


away ones more regularly and more casily! It’s a 


Tee Renee small change, but it brings big results. 


You'll find it on Radio- 


trons for every purpose. «sta! eee 
Bring your storage battery set up-tovdate with 
42 power RADIOTRON UXI7I OF UX-112 
a detector RADIOTRON UX-200-4 
and RADIOTRONS UX-201-A for all-round quality. 
RADIO ConPoRATION Bring your dry battery set up-to-date with 
‘OF AMERICA apoues| 
aR ome (Power RADIOTRON UX.120 
itn and RADIOTRONS Ux-199 for all-round quality. 
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The SERVANT PROBLEM Solved 
and a Good Investment Made 


By WALLACE AMES, Financial Editor 


RS. TULLY seemed unusually 
well pleased with something 
as the family sat down to 


dinner one evening recently. 
What's up?” queried her husband, 
all filled with unmasculine-like curs 


solved the servant problem, 
announced Mrs. Tully. 

"The servant probiem?"* repeated 
the somewhat puzzled Mr. Tully 
“Why, [ thoughe that was solved 
when we moved into this apartmenc 
last October and turned most all the 


housework over to electricity. The 
electric stove, the elec uum 
cleaner, the electric washer, the toast- 


er, percolator, waffle iron and I don’e 
know how many other electrically op- 
erated things—weren't they supposed 
to solve the servant problei?"” 

“Well,” explained Mrs. Tully, to 
satisfy her husband's curiosity, “al 
the electrical equipment we got last 
fall solved pare of the servant problem, 
but not all of i. Electricity has made 
the housework so light chat I am now 
getting along easier and happier with- 
our servants than T used co with them 
But there is no denying that our elec- 
tricity bills are larger. Now [ have 
found a way to pay for the extra cur- 
rent our electrical servants use."” 

“You mean," said Mr. Tully, “chae 
you have now solved the servant pay 
problem as well as the servant labor 
ffoblem, ‘That sounds incerescing 
tow did you do i 


“A MAN called” today from the 

electric company and offered us 
an opportunity to invest in their pre- 
ferred stock. It pays 7%. If we invest 
in 10 shares our dividends will amount 
to $140 a year. That is almost S12 a 
month and about the same as our elec- 
tric bills are now running. 

“My idea is to get some of this pre- 
ferred stock and make our dividends 
pay our electricity bills. We are help- 
ing the company make money by usiog 
electricity. “Now I propose that we 
turn around and get enough of those 
profits back to pay for the electricity 
Wwe use, 

“A lot of the things he told me 
about the stock I do not understand 
fully, but it seems co me thar if other 
people are going in for the use of 
electricity the way we are, the stock 


of the company that is furnishing all 
the current ought to be a good, safe 
ineestment.” ah 

nknowingly perhaps, Mrs, Tully 
had hicright ac hci of abasic in: 
vestment principle. What she wanted 
todowastoinvestin an sential indus 
tev whose business és constantly increasing. 


Ba 
A Service for 


Readers | 
TTI Financial Department is 
ti 


ep readers in he ena 
the begioning of their 
s careers se assists thove 

cumulated money ia 


oc of this Department 
is ‘an authority on investment 
mmacers He tx ready coradd 
‘Advice will be gladly pivea re: 
arding the proper invesiment af 
Is and proper plans 
‘Addreos"3 eae 


cr 
250 Fourth Avenue, New York 
While investments obviously 
cannot be guaranteed by the 
Publisher, every effort will be 
made co insure that only ad- 
Sertisements of absolutely ‘re- 
liable companies are accepced. 


Public utility securities are becom- 
ing more and more popular as invest 
ments and are highly regarded in all 
well-informed circles. The bonds and 
shares of companies which serve com 
munities with electriclight and power, 
gas, street railway transportation, 
etc., are usually hedged about with sit- 
uations and conditions which make 
them highly desirable investments 

Regulation by Public Service Com- 
missions protect the investor as well 
as the general public. The circum- 
stances under which securities may be 
issued present an element of safety. A 
definite amount of property value and 
of earnings must be established behind 
‘each new issue of stock or bonds. 

While the utilicies are restricced as 
to the charge they may make for serv- 
they operate under franchises 
which limic or prevent the ravages of 
competition. 

Ta the beginning utilities were inde- 


-ndent and comparatively small. The 
later trend was toward consolidation 
and grouping into large organizations 
serving extensive territories. This ar- 
rangement has put the utilities in 
strong financial hands and has meant 
more economical and more skillful 
operating management for each indi- 
vidual company. It has resulted in 
better and broader service. Whereas 
in the beginning the uses of such a 
serviceas electricity were quite limited 
they are now very general and theit 
fucure increase is only a macter of 
imagination, 

‘Take electricity alone. Te lights our 
streets, homes, stores, offices am fac~ 
tories, operates our advertising signs 
and trate systems, turns factory 
wheels, runs mining machinery, office 
Glevarors_and_ building construction 
machinery; it is our dependable home 
servant as it operates the washing 
machine, vacuum cleaner, refrigerator, 
oil buruer, various cooking imple= 
ments, electric fans, radios, etc. 


CHANGE in fashion is going to 

render obsolete the use and need 
for electric current and other essential 
public utility services. On the other 
hand theie uses will continue steadily, 
increasing in homes, business and in- 
dustrial organizations. 

Public utilities do a cash busines 
they have no credit rsks,, Unless bills 
are promptly paid service is suspended 

“he customers or market for public 
utility service is broadly diversified 
Ir is not dependent on a few big cus- 
tomers, or on any particular line of 
business. Its volume does not violent- 
ly fluctuate with changing economic 
conditions. It has a multitude of com- 

satively small customers of all sorts. 
Fine too of say, customer or rype-of 
trade would easily be overcome. 

Almost every utility now maintains 
an investment department and allows 
its customers to become shareholders. 
In addition to this, most of the Jead- 
ing investment bankers of the country 
deal in public utility securities, both 
preferred stock and bonds. 

Whether or not the readers of 
Porvrar Scmxcr MoxTuty want to 
adopt Mrs. Tully's idea of paying 
electric servant hire with dividends, 
the securities of our leading public 
utility organizations are a sound and 
important addition to everyone's list 
of investments, 
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Majestic dyotel 


RESTAURANTS 


Sd fo th fo et 


Spending 


2 West 72nd Street. New York 
et ak stig CalPak 


Ask the Man 
Who Mows One 


‘The tougher the 
beard, the easier 
itis to shave with 
Barbasol. . . No 
brush.Norub-in. 
No_after-smart. 
Try Barbasol— 
3 times—accord> 
ing to directions. 


“Mister, 
next!” 


Barbasol 


For Modern Shaving 


‘The Barbasol Company 
Indianapolis, Ind. 


T enclose 10c. Please send trial tube. 


you're 


Name 2 
Address 


| Booklets That Will Help 
You Get Ahead 


NYONE with money available for 
investments will find the booklets 
listed below of help in getting ahead 


financially. You may obtain any of 
these booklets by writing direct to 
the issuing house. It will be appre- 


ciated if you mention Porurar Science 
Moxrmzr when writing for booklets. 
How to Build an Independent Income (3:7 
Exiton}—Descrites plan for boying 69° 
Fine Mortgage Boole! by payments of 9 
‘or more 2 howth, and show! the reals that 
tmay be accomplished by systematic vestmeat 
pope 


a 635% ¢.. For copies address: The F-H. Smith 
Company, Smith Building, Washington, D. C 
Ask for Booklet 75 


Why Your Real Eseate Bonds Should Be 
Guaranteed isthe selfexplanatory tte of = 
Fokler ons sebject of wide incre amon 
Seats ia Real Este hos 
 & Trt Co, 

Gar"hak for Bootie P33, 
Forty-four Years Without Loss to, Any Ine 
estar petty the safety record of this Bowne 
Ind dearer the salepezeds consttating the 

mun Plan Aulren SW. Sarum & Co 
Dank P, Fifth Avenve 8 tth Sreet, New York 
Ny 
‘The Serength of the Usilsies, with iste» 
toss chart aod layman's lanpeape, presents 
face thar evry investor should Laow rfardiog 


the pubic wally lodwsery.Addres:Hahew 
Senate & Go,, 01 So. La Salle St, Chicago il 
‘Ask for Booile PSS. 


‘The Making of » Good Investment exon 
the methods employed by the United Gates 
Mortgage Boo a. in ofiginting st 

age fond ses 

ind iwerest oars 
feesrancee, 


onal with the investor 


Rules for Safe Investments explains 
(rouge thar the layman can’ nerstand 
Fporane factors of sey of real vate bonds 
Adres: American Bool A. Mortgage Com- 
7. $45 Madinon Avenue, New York, N.Y, 
Sad tab oe Bookiee P. Sy 
Buying Boods by Mail explains how the in- 
vyestor tay safely and conveniently deal with 
in investment bunker through the mails, and 
Wwithoue the ustal alvantage of direct contact 
Aiiress: A.C. Aliya & Co. € West Moore 
Sureet, Chicago, IIL Ask for Bookler D. E= 
sy. 
‘The House Behind the Bonds remiods the io- 
‘ewtor of the importance, gor only of studying 
the invesemeat, but of checking up the banker 
trho ofler ie Address: Fidelity Bod & Mor 
Fag Co, Chemical Balding, Se. Loos, Mo, 
‘sk or Booklet P-S.M- 
Investment Service explains the service given 
ty fest mortgage Food howe. Adare Fed 
etal Bood & Mortgage Co.,1444 Griswold Sree, 
Deeoie, Mich. 


published 


b 'M, Forman & Co., the explanation 
temployed by investors 
to ateain ‘Gsncial inde ‘Address 


George M. Forman & Co., 164 West Mooroe 
Sey Til, Ask for Bookler 833, 
Investors Guide,pablishelby GreencbaumSons 
Investment Company, combines 2 descripcion of 
Rk salepearled™ bods with an othe of 
the service of that company. Address: Greem~ 
Ibsum Sons Investment Co., 9 So. LaSalle St, 
Chicago, I 


Why Investors 
THE WORLD OVER 
SELECT 


SMITH BONDS 


WHY is it that men and women 
all over the world, in 48 States 
fand in 51 countries and territories 
‘abroad, are as of one mind in their 
Choice of Sur Bonps? 
‘The reasons can be stated briefly: 
‘Swrrn Bons give you the esten- 
tials of ful investing safety 
interest 


fand with safeguards that have re- 
Sulted in our record of 


No Loss to Any Investor 


in 54 Years 


‘These exsentials are not all. Where 
ever. the mails carry, our Mail 
Service Department, in Washing. 
ton, D. C., enables you to have your 
investments handled by mail with 
the same individual attention and 
‘cooperation that you would receive 
If you called at one of our offices. 


‘Another reason: Denominations of 
‘$1,000, $500 and $100, and Invest- 
‘ment Savings Plan payments of $10, 
$e #80 gre a eth, place 
6 rw Boxbs within ‘easy 
reach of every investor. Regular 
‘monthly payments eam the full 
rate of bond interest. 

‘Mail the form below for our book= 
lets—"Fifty-Four Years of Proven 
Safety,” which explains the safe- 
guards that protect every investor 
fn our First Mc ‘Bonds, and 


‘your 
‘monthly savings will grow at 61%. 


TuE F H. SmitH Co. 


Founded 1872 
SMITH BLDG., WASHINGTON, D.C. 
283 MADISON AVE, NEW YORK,N.Y. 
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By Avexanper Senavxe, E. E 


Assistant Director Pop) 


Why You 


EW owners of radio sets attach 
Sufficient importance to the 
source of vacuum tube plate 
supply that they use and the r6le 

that this plays in the radio outfit 

If they appreciated how much the 
proper operation of the receiver, its 
Huality of reproduction and economy 
of operation depended on this very 
important radio accessory, they would 
take considerably more ‘care in its 
selection. 

The dry Bebattery, due to the fact 
that it requires a minimum outlay, is 
most conveniently installed, and pos- 
sesses operating characteristics that 
are ideal, is still the most popular type 
‘of vacuum tube plate supply. 

To assure a maximum economy— 
that is, lowest cost per hour of ofera- 
tion—maximum satisfaction, main- 
tained excellence of tonal reproduction 
and freedom from the necesity_of 

juent replacement, dry batteries 
should not be perchascd on the basis of 

tial cost or apparent size, but 
should be bought by name and size 
as specified by the battery manu- 
facturer of the manufacturer of the re- 
ceiving set. 

To guide the purchaser inthis the 
Popular Science Institute of Standards 
is regularly conducting tests on all 
sizes and types of dry batteries sub- 
mitted to them by various manu- 
facturers and purchased through legit- 
imate dealers to make certain that 
the batteries of the manufacturers 
listed in the Institute's "Approved 
Lise” show a degree of excellence that 
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DISCHARGE CYARACTERISTICS 


Need Good B-Batteries 


is consistent with their list price and 
intended uses. 

‘The Institute's tests on batteries 
determine the following: 

1, Internal resistance when new 

2, Internal resistance under normal 
load, at various stages of discharge. 

3., Discharge characteristic, for 
tinuous discharge through 1,coo ohms 
per 2214-volt section. 

4. Discharge characteristic, for in- 
termittent discharge through 
ohms per 2254-volt section. 

The general procedure of test is as 
follows. The first measurements made 
on a new battery are usually its open 
circuit potential by a potentiometer 
or equivalent arrangement, and its 
internal resistance. One ‘or more 
samples are then placed on the con- 


© 
Popular Science Monthly 
GUARANTEE 
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tinuous discharge rest and their be- 
havior observed through the graphs 
of recording meters or repular readings 
of ordinary meters. The calculated 
milliampere-hour capacity from the 
graphical records of the continuous 
discharge characteristics, serves as a 
‘gage of the approximate relative last- 
Gualiies Of the battery 

Other samples are placed on the 
intermittent discharge test, and are 
connected to the load at pre-set 
intervals through. special clock-acti- 
vated switches, At regular intervals 
their change in terminal voltage is 
recorded, and their internal resistance 
measured. Also, periodically, their 
freedom from ““nolse producing” in- 
ternal reactions are checked with 
especially arranged amplifiers, The 
results of these tests are plotted and 
serve as an absolute guide as to the 
merit of the battery. 


ular Science Institute of Standa 
abattery in these tests must show (1) 
a sufficiently low internal resistance 
so as not to affect the operating char- 
acteristics of standard receivers, (2) 
absolute freedom from “noise pro~ 
ducing” reactions during its normal 
life, (5) a total_milliampere-hour 
capacity at the standard discharge 
rate, t0 indicate a probable useful 
life consistent with its type and price. 
Readers can obtain the List of Ap- 
proved Radio and Tool Products by 
writing the Popular Science Institute, 
250 Fourth Ave., New York City. 


TNORDER tobeapproved by thePop 
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The Textile Industry saves money 
by using Zycos-the Sixth Sense 


 Feos for the Home 


Bee Offer 1 


N ANNUAL saving of $22,000 a year is made by one textile manu 
factuter who installed Jyces Instruments. Not only is this manu- 
facturer saving $22,000 a year but he also made possible a more 

uniform quality for his product. 

Fees Instruments for Indicating, Recording and Controlling heat and 
humidity in the textile industry not only are saving money for teitile man- 
ufacturers but, because they work automatically, eliminate guesswork and 
imaccuracy. 


Whether you use heat in your manufacturing processes—whether for 
making silk or cotton goods, armorsplate or baking enamel on cuff buttons, 
for makingraer ie or hatching eggs or making paints, metalware, furniture 
or any other product thar goes through heat treating processes, you need in 
your plant Jpccs Insteuments for Indicating, Recording and Controlling, 
‘Temperatures. 

i neers have effected substantial economy for manufacturers in 
every line of industry by applying the Fjecs "Sixth Sense.” Whatever your 
needs in the indicating, recording or controlling of heat, there is a Trees 
Testament to serve you. Write us for literature on any instrament oF 

of instrument, and it will be sent promptly. Or, if you prefer, our en. 
heer wll conale with you on the application of the Bene Sirth Sone in 
your plant. 


Taylor Instrument Companies 


ee Vasinenereee ~ INDUSTRY 
[ycos Temperature Instruments 
INDICATING - RECORDING ~ CONTROLLING 


© This eeal on a radio, tool or oil burner advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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one Quality 


so intangible, so difficult to describe, is the 
very foundation stone of radio enjoyment. 
There are very definite and tangible 
reasons why the tone of the Grebe 
Synchrophase is so superior. 
Booklet P explains them. 


Send for it, 
A. H. Grebe & Company, Incorporated 
109 West 57th Street New York City 


eh 
Los Angeles, Calif, 
Factory: Richmond Hill, New York 

The okies exclusive radio 


- 7 GREBE 


+ 


—Synchrophase 


RADIO | 


yew 


© This seal on « radio, to! or oil burner advertisement signifes the approval of the INSTITUTE OF STANDARDS. See page 
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New Wealth from Farm Waste 


Shoes from Cornstalks, Paint from Straw and Other 
By-Products May Save Us Millions 


By WHEE 


VOLUME 110 NUMBER 5 


LER McMILLEN 


E ARE only skimming thé cream of our po- 
tential national wealth,” sys Mr. MeMillen. 
@ “We have learned to take perfumes, dyes and 

other values out of coal tar. @ We have learned 
to crack petroleum and get twice as auch gaso- 
line. @ Now the alchemists of science a 
putting into retorts straw, peanut shells 


Iks. @ Asa result we already 
new ways of m: 
age, guncotton, pipe stemsand shoe 
polish. @ And we are promised 
4 host of other new marvels.” 


pay grocery bills and 

ner who grows the gro 

ceries er hopefully these 
days jc laboratories. 


‘There effec! 


ishingly’ little of the enormous 
volume of production on. the 6,500,000 
farms inthe United States yields any 
profit to the farmer or is of actual use to 
anyone. ‘The average acre of wheat yields 
00 pounds of grain and 4,000 pounds of 
straw. Commercially, the straw is 
waste—two tons that serve no purpose 
except to go back to the soil. Less than 
half ton of the acre’s entire wheat pro- 
duction is actually utilized. 

‘Yet a Minnesota chemist has recovered 
from a ton of straw 1600 pounds of useful 
products worth at present market prices 
‘around 8259! “Immeasurable wealth for 
he farmer and the rest of us is available 
in agricultural waste. 


SSCIENTISTS succeed in their task of 
reclaiming this waste, more and more 
move into trade and 
will go back to the 


products than fron 


efuse, according to Dr. C. A. 

rowne, chief of the Bureau of Chemis: 
try in the Department of Agriculture, 
“probably offers as many methods of 
ublization forthe manufacture of tanni 
materials, dyestuffs, and other 
prc as was offered eighty years are 

by that other trade waste, coal tar, which 
has proved to be an almost inexhaustible 
source of wealth.” 


(CEEEITLOSE, whichmakea yp thechict 
part of the solid framework of plants, 
has innumerable uses, and few of the 
sources of it bestes wood pulp. have been 
Ulilized. Efforts are being made now to 
Utilize corstalks for paper making 
Congress has appropriated 
with which the Bureau of Standards will 
begin July 1 investigation into uses of 
peanut shells and corn and cotton stalks. 
Already the United States Depart- 
ment of Agriculture has issued list of 
217 products and uses of com. Most of 
these are derived only from the grain of 
the corn, of which some three billion 
Iishels are harvested anoually in the 
United States. And the grain represents 
only about ane fourth of the total wei 
of the corn plant, nearly all of wi 


is probably made of 

proces applied to 
though rubber of high tensile strength has 
not been produced from cor. 

Furfural. a chemical important in 
making synthetic resin, ean be de- 
rived from coracobs, although oat hulls, 
another farm waste, are used, more ex: 
tensively for commercial production. of 
furfural. ‘Phonograph records, »pipe- 
stems and cigarette holders, telephone 
receivers ant radio horns may all be the 

reduct of cornobs or oat hulls 
furfural route. Our yearly pr 
corncobs is twenty’ milion tor 
nearly all are thrown away’ or burned. 


FORE than a hundred million acres of 

ShebertAmetesntarelanduneie 
‘voted annually to thecorn plant. A great 
stalk grows up from every grain that 
sprouts. Stalk, tassel. leaves, silks. cobsare 
wasted—only the seed is used. More 
about five sixthsof all the grain itself is feel 
to animals, a procedure that one dist 


u 
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and fermentable processes yield 640 pounds of carbon, 400 
wastes, as of fruit; pounds of pitch and fifteen gallons of 
but until gasoline 
Fises to about forty 
cents a gallon, pe- 
troleam will be a is about forty pounds of ashes. Ig 
cheaper source of most of these products from the part th 
fuel, for "internal would gooff in the smoke.” 
combustion engines, 
Most of this kind of AW oil may have an impor 
alcohol new made future as a germicide and. di 
in the United States fectant. After expe 
is derived from jesota hospital, itis reported to be a 
blackstrap -molas- stronger disinfectant than phenol, which 
ses, which is im- comes from coal tar, and to have the ad~ 
vantage of being ‘nonirritant, nei 


Chemist! who has 
taken 8250 worth of 


nily cow and using 
tof her to pull the 
but her 


some day with the 
‘wasteful process of 
feeding raw bitumi- 
nous coal to a furnace for 
heat supply. 


fore he site 
down to the 
breakfast table, 
mb hi 
‘button 


tlaborated stall 


he happens to 


the corn, ‘The uses to which we propre ang be Ie for brake 
to put the by-products are extensive, y fast, it may ee lingered too 
They include adhesive, paper, charcoal, run his automobile long the night before at a table where a 
fuel nolvents embalming fluids, chemic engine wit gas which was distil from game was played with re, white and 
ceals’ and lumber subst Straw, and ‘has’ the body of the car blue chips made of milk, ‘For combs anid 


scrubbing material, fi 
huve already been produced 
‘One wag who saw Dr. Sweeney's s 


nade frm stra, buttons poker chip an tina 
hopped straw through commonly made from casein, » product o 
tubes heated to 1200 degrees Fuhrenbert, skim mill. : 
ment, exclaimed, “They al ing a third of the gas thus produced ‘The cow even contributes to the maga- 
embalming fluid out of corn from the straw to maintain the tempera- ines, for great quantities of case 
iusto the more cer taement tain ture. Fromieach tae thre emai 1,000 required. to npar 8 sooth 
two former’ distilleries, one, at. ‘Terre fetes, which i pied oa con papers, and the washable paints 
ite and encther i Proc, 18000 demitg room where the seperstion lorwalls und woodwork sre made poalble 
Untshela ‘of shelled corn are. being. con- 
med: daily in the manufacture of the 
solvents butyl alcohol, acetone and ethyl 
Aleohol ‘These. fermentation products 
fre weed chief of lactone, 
fils, arti 


the anther 
and paper ig. for which the cher 
oceans are already well extaiighed. 

Dr. E. B. Fred, head of the depart- 
of agricultural bacteriology in the 
Trentlghal Wincons 
haps Tncquere prepared in this way will 
falirely replace ‘bur common alot” 
Dr. Fred's: esos connie ae 
important steps that led to use of corn in 
thereon Diary. “Let the bacteria 
do the work,” he says. 

‘Fuel alcohol for power use has long been 
chemically possible, and may eventually 
Sourune Vart quantile of corn, polaloes, 
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by the wlillntion of casein an a Bade, 
"Taroong tha huge wastes sesitiog sien 
seagate we. Tne 
lion pours year of checse whey mot 
uly lack a autiiactory se, but present 
i problem tothe facto fe anita dis 
posal. Bacteriologists suggest that fer- 
mentation processes can be devised to 
to sclvcnia, such 
butyl alcobol, ecplone ad acta aia, 
ull sasounts of whey. and shee soa 
tre, tow trandformed Yolo mie suger, 
Dairy’ demanding cheaper proc 

ave parent of 


is preferred for coat 
Fi‘seaall demand for 


he Bure 
tion 
signe” from the tuberous ‘rosks 
of the Jerusalem artichoke. ‘We inthe 
Vinited States are now dependent upon 
foreign sources for eight of the ten billion 
Is of sugar we tse annually. Tt ix 
‘possible that this may cease to 
ive true. Artichokes will grow abundantly 
in practically every part of the count 
‘loing well oa many soils that are m 
igh Terie ‘The levlose extracted at 
{the Bureau of Stanclards is about seventy 
five percent sweeter than “stcrone, as 
ontinary cane and beet sugar is called, 
But the prospect for emaneipating o» 
sweet tooth from foreign producers ee 
pends not alone upon levulose. Processes 
he laboratory. have bee 
rercially for the manu 
kind of sugar, dext 
feom corn, Corn sugar is. used 
‘confectionary, bread, an 
poses where too great sweet 
is tot desired. It le 
manufactured extensi 


for 


gar 


ew crop that may help solve 
tie auricultral problen t 
{or crop whowe over-produe : 
premed tara prices. "The soy Bean, i 
orted some years ago from the Orient, is 
how grown here By the thousands of wcres, 
tind from it we are deriving hay, stock 
feed, ivory substitutes and ell for pa 
nce’ is miceting and congue 
auother great source of ‘wasteful 
the waste of millions of hours of Inman 
labor ail of horsepower applied 
capevear to land that yiels ut fod 
ferent returns because of deficiency” in 
nitrogen. 
Could” niteogen be supplied 
ial cost the agricultural o 
der cultivation woukd be 


dlisposal of the Musele Shoals power plants 
ha been centered in the possible tse of 
that power for extraction of nitrogen 
from the air by electrical processes. 

‘The new German process, using coal 
insteal of electric power, also is attract 
ing Widespread attention. ‘The tremen- 
dous significance of that discovery has 
oly begun to penetrate, Within three or 
four yeurs, probably, the process will be 


POPULAR SCIENCE MONTHLY 


ye | 


STATION 
Aner 


auras 
Tools 


sare en 


( 


san? 


3 


fs 


a 


a 


q One. 


PREPARATIONS 


Fane's 


saving Sear 


Cetracting rom corm and so hitherto wasted by products cormatalis andthe Towle 


available for use in this country. Last 
year Germany exported more nitrogen 
than the farmers of the United States 
wed. Announcement has recently been 
til of plans for construction of a s:%- 
thetic nitrogen. pl lopew 

‘The extraordinary import of the imi 
nence of low-priced nitrogenous fertilizers 
lies in the fact that by their use produc- 
tion per acre can be very muuch increased 
at little additional labor expense. ‘There- 
fore, although the total volume of erop 
production may so increase as to depress 
prices, the lowered cost of that production 
mae to leave to the farmer a greater 
profit margin. 
Phe "meet packing imbaaliy’s cam- 
ie SIL af Stary pet of erey 
fimal is pethaps the best Known ex- 
ample of what can be done when science 
and business combine to eliminate waste. 
Itis true that in many cases the carcass 


of an animal is sold jn the meat shop for 


the farmer for 


prices would be far higher. No other 
agricultural products as yet are so thor- 
‘oughly conserved, 


BEA our ereatest resource isthe sol. 
We have nearly a billion acres (973, 
(000,000) capable of being used for crops or 
pasture. As long as we put a hundred mil- 
lion acres ineornand use only the seed part 
of the plant, as long as we put fifty mil 
acres in wheat and use only the gr 
‘with the waste of other crops in proper: 
tion, we are only skimming the eream of 


our potential national wealth. 
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Fire 
Shy 


A flaming story of the men 
who tame rivers of steel 

How one of them seared the 
craven fear from his soul 


By Epmunp M. Lrrrety 


Author of “Midge” 


HUCK SELLERS might look like a 
the letter that introduced 

words say that he could do a thing very few men had 
et done, but—Pat Donnell, the black-eyed giant 
‘open hearth furnaces of Argo Steel, looked from 

‘mn to the letter with an eye that saw behind the words, 


uck Sellsrs who has been 
He has never lost 


hing should have been added to 
that. If it were true, Bill Sims, one of the best open hearth 
‘supers in the steel business, would never have let 
unless the 
Knew that. 
the man who stood before him. 
feet of muscle with the shoulders of a shovel wielder 
id the hands of a man who hadn't worked at it for sor 
‘A pair of blue eyes widely spaced and level—with dark 
ss beneath them. ‘The loug jaw of a fighter—with lips 
tightly closed and drawn lines about the mouth. 
Pat Donnell needed first helpers: needed them badly. He 
had lost three in the past month, and first helpers are not to 
jing on every lamp-post. One of his men had 
‘one had taken his wife to Arizona: one 
lerous advance of the friendly 


go. Not 


charging machine and been buris 
romotion of three men wh 
ore than the 


four furnaces each was responsible for: the nevessity of prac- 
tically working one of them was almost too much. And Pat 
‘oh, well, he was used to doing the work of five men anyway 
it wasn't hard to do ‘more. 

“Never lost a heat.” ‘That might be true, but this Chu 
Sellers had lost something else, if Pat was any judge, and Pat 
knew men. He had seen their souls blistered raw in the heat 
from open hearth furnaces. He had seen the sores heal up, 
too, ‘Sometimes. Heat does strange things, and when heat 
and bone-wearying labor go together —Chuck was standing the 
aff of a silent inspection like a man. anyway 

st helper. ch?” Pat's voice had the booming quality. 
even in this private conference at one end of the quarter-mile 
charging floor, of a man who could put men through their 
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Mlustrated by H. T. Fisk 


paces. first helpers we got on this floor work their 
way up right here. I'd oughta put ya, 

‘A dirty, nasty job, the cinder pit. 
‘and shoes with two-inch soles, 


‘ake a pick and sh 
‘climb down into the 
spout of the furnace, 
Dig out the hot, fuming mess of slag that boils over the rin 
after the hundred tons of molten steel has plunged dawn 
it and it has been hoisted away. It’s the meanest jab on the 
open hearth. Pat's exes gli sroscope lens as they 
watched the applicant's reactios 


tightened a trifle more. his eyes wavered, then, 
is hands, he accepted the challenge. 


t need no third helpers. 
observed nor heard. More like man t 
jced second helpers, though.” 
* The same tone.” Humble, 


Pat spoke as th 


with a certain 


“Got anything to tell me?” Pat shot the question suddenly. 
‘The blue eyes withstood his glance for a 
first there was somethi 
though he would spill the thing that drew those li 
face; then the light faded and he looked away, down the long 
flge that seemed to meet the brooding root inthe far distance, 
It was Pat's turn to look down the floor. But he 
see the piles of steel-making materials that littered its boule- 
nor the long fronts of the twelve furnaces that 
s gleams of light through 
ted pooplile eyes: be was thinking that Chuck Ballers had 
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‘A hissing sooh of metal rose over the brim, struck Uhe for behind him, dripped 


‘On har hands.” Chick, hie arched back 3 


Nk 


something to tell—when he was ready 
Avrumble that echoed deep in his chest. 


Where? 
“Number Five furnace.” 


With the look of 


¥ displaced by one of 


ATed the way down the outer edge of the Boor. Nearly halt 
vray back a blast of light was sweeping oui, min-strong, 
irom the open doors of Number Five.” It spotlighted the 
cs of a erew of men that circled about in front of it 
shovels, "Pat stopped beside  high-backed 
a steel water tank and three lockers 
place fort and 
ker. 
hat todo. He produced a pair of blue glasses 
pocket, set them firmly far out on his nose, and 
0 the waist. There were white marks on his shoulders 
the scars that marked the former nestling places of 
whitechot slag.” Hl picked up a shovel, hefted 
frowned a litte as though not quite pleased wit 
‘out on to the floor to take his place in the rotating parade of 
‘They ‘were making bottom. A spravling pale of dolo- 
white chalklike pebbles of roasted limestone and mag- 
Tay. between the widespread rails of the charging 
tachine tracks before the yawning doors of a furnace that had 
just vomited its man-made lava and gaped incandescently for 
‘another heat.” Tts bottom, dotted with pockmarks eatew out 
iy the departed steel, needed patching. Eighty feet long. that 
bottom, and twenty feet wide. Shallow, like a pan with sloping 
sides, and soaked throughout with two thousand degrees of heat. 


ining tong to the heavy bat-and waited 


Three crews were w 
Four and Number S 
expecting a re 
later on. Ni 
from the dolomite pile to the furnace doors. Blue glasses were 
set far out on their noses for protection from the dazzle whe: 
shooting at a pockmark and for ready looking around when 
their backs were turned upon the furnace, Arms were ridged 
cks, chests a ‘were wet with aw 

ook sided in the bast of light. labor rf 
test the strength of any 

Chuck acted like 


ike an 
is legs were rawhide, 
He sweat, too. 

-. They generally blew up 
ned away and looked up Pod Hort 
her Five. Chuck Sellers, second helper. 


nen who, laboring in th 


said Pat, and hureied away 19 
an interview. 


ter acquainted 
with Chnek Sellers. Pat was on the opposite side of the 
‘oa a narrow shelf that clung, two 
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tman-heights above the ground, to the towering wall. A hy 
red feet away from him across the dirt floor, Number Five 
was tapping a heat. All the other furnaces were inactive— 
this side. But a river of fire was pouring out of Number 
Five's tap hole, It burst through at the center of the second 
floor level, sizzled down a.clay-lined spout, and cascaded with 
f billow of smoke and flame into the room-size ladle that 
‘squatted in its cinder pit twenty feet below. 


BALCONY of steel sloped down to the tapping spout 
{Arom either site, “Yghts of steal stairs, an extension of 
the passageway between the furnaces, dropped to the ground 
from the top of each slope. On the baleo ‘4 devil serv- 
ing his river fro hell, stood Chuck. He was heaving fit 
pound sacks of coal dust into the stream, reearburizing 
Rent tossing them as though they were feathers. and maki 
them strike precisely where the eataract struck the pool 
the Ine. He knew how. Beside him was Jerry Cox. shovel 
the heavy manganese into the ladle, 
Jerry Cox, Nearly as tall as Chuck, 
gome vears younger. ‘One of the brie 
though, He was on trial as first helper now, and worked! wi 
st that indicated his determination to make th 

‘Chuck ought to make a good tea 


148 happened that 
all his tearing back and forth in keen-eved watehfulness. eo 
not entirely prevent. The ladle was almost filled. ‘The scum 
‘of slag was rising like a yeasty dough above the rim of the 

Idle, beginning to slop over and fill the cinder pit. ‘There 
ras a blubbery p-foopt! and a shower of sparklets rose slowly 
ito the air and fell like rain—a puff, 

When 1 Indle is relined with fire brick and smeared with 
clay it has to be thoroughly dried out. If it isn’t, the contact 
‘of the liquid fire with the wet clay will generate steam. And 
‘team has to escape, so it puffs out through the sla 

‘Those drops of slag. are ng but rose petals when 
they light upon should 
‘Chuck got some, and so did Jerry. 

more sarks to heave, but Jerry was free 
n't Instead, Chick fled. Fongot his 
or nut that rain from hell. He tore up 

balcony, around the comer of the 
Gesspemrss through the alsleway 
between it and its neighbor. 

Probably to throw himself into 
the water tank on the far side of 


lers, even when a coat covers them, 
Chuck had a few 
But he 


the charging floor, He was fire 
shy! 

Mt Jerry. He shook himself, 
Nideroet tr shovel sot he 


eda earings Maton! 
Pat knew how slag could nestle 
through clothing and eat at a 
man's hide; his shoulders itched 
with sympathy even wl 

Fore “soly, ia ‘pre of Une 
youngster. And, when the last 
‘sack had been tossed and the last 
‘drop of steel had dripped from the 
spout, he calmly waved a. go- 
ahead signal to the operator of the 
erane that bridged 1 


watehing the massive bucket rise 
slowly out of its pit and start 
‘across to the waiting train of ingot 
iolds before he followed Chuck. 
‘Then, if disgust was ever written 
upon'a man, it showed in the 
swing of his shoulders. 

Pat forgot that he had come to 
watch the teeming of this heat. 
Pouring steel into molds was see~ 
‘ondary to what might take place 
‘over there. He jumped to the X 
ground, though there were stairs 
hot ten feet away, ran across to 
‘the steep flight Teading to the 
baleony, thence to the charging 
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flor. He found a fight infill swing with an audience eagerly 
“Cut it out, ya cuts!” he 
melee. 
‘Chuick, dripping wet from a bath in the tank, he grabbed 
with one mighty hand: Jerry, still dry, with the other. Even 
‘angered meu had to surrender to such compalsion. Jerry 
did it will'agly, with contempt glaring from his eves, Chuck— 
his chin trembied and he cursed insanely—trying to reach the 


owed, and charged into the 


he jibbered. “The — 
might just as well have added 


jader-hoppin’ hounds!" Pat bel- 

J it dissolves), whispering, 
"you two terriers, come with me.” 
Pat strode alead of thet to his tiny little office that crouched 
at the corner of the floor opposite Number One furnace. He 
i ‘man who had men and 


‘the naked emotions of many men, 
‘seen death, and the reactions it brought forth; hate, fear, rage, 
had stalked before him, But—it is a terrible thing to hear and 
It banishes anger like a mist before the 
stirs up sorrow, and pity, and—embarrassment. Pat 
turned is back on the heaving shoulders that bowed over hit 
desk: Jerry stared dumbly out of the waited 
with what indifference they could 
summon for the storm to blow 
itself out. At last, 
from time to time bj 
ing recurrence of gulps an 
the tale eae out. 


before steel got him, 
it didn’t get him, 
brother. He had gon 
those catastrophes t 
leon of Ares cad ioc la 
ments without a quiver; had seen 
the terrible things that happen to 
pen im ste Brana lve, 
iad his burns—he ripped oi 
coat and shirt to show them 
‘burns taken with honor, as Jerry's 
were. Then he had brought his 
brother into the mill with him, 
and steel got him. Transfixed 
‘with horror, he had stood and seen 
Iii brother dissolved in steel while 
other men risked their lives. They 
forgave him that, tried to help 
Hien forget; but later, when ‘he 
went through hi 
cone, he had i 
Hind fled that mill, tried aniother— 
and the men had ostracized him 
it showed up again, He had 
quit steel, gone into other w 
hut he “couldn't sleep with him: 
sell." 


Ped 


ILL, SIMS, the man who had 
‘written that letter. was the 
last one who had tried to help him 
and his—not cowardice, but some- 
thing—had beaten him once more. 
He lid ay | Pat about it be- 
‘cause he hoped that he could whi 
it this time, | Now—silence, he 
“I got to whip it,” came hig 
muffled voice at Jast, “I got to!” 
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i? Tm the guy 
that hep ya dot” 
growled Jerry Cox. 
Sif beatin’ me up’ 
do any good, go to 
Yella dog my foot 
He laid a hand on 
the bowed shoulders 
—and snatched 
awaywhentheybegan 
to heave again, Pat 
Donnell, wise old 


ore 


Sock! Tt was Chuck's 
fiat that landed, 98 
he irae Jerry 

Boy’ went apraling 


segLandman mixer, i something that was etirey diferent: 
anced Ebaow nor a great assumplis 
IY ave oo ghee? on as toc, 9 sore? 
Tiasrdst” He brought his mighty fist down’ with a crash on 
thedesk that Chuck was using for a pillow—and Chuck straight- 
‘ened up with eyes that forall their redness had a grateful light 
in them, "Git back to yer furnace, ya got a bottom to make. 
An’ no more shenanigans, get me?”” He stormed to the door. 
grabbed its knob and jerked it open. “You birds make steel 
oF get ut hear me? “He fla a hot-eyed look at th 
did not miss a grin of understanding from Jerry. “Git 
tome salve on them burns,” he added, ad the door slammed 
upon them with a bang. 

Tt was Pod Horton, directing the work of substitutes on 
Number Five, who told him a few minutes later what he 
‘already suspected. "A blame good steel man,” he said. “Him 
fan’ steel go together like that.” He held up a hand with two 


fingers in close parallel. “What's this about duckin’ a puff?” 


said Pat, and went on to raise a little Cain 
with the foreman of the ladlelining gang. 
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Chuck and Jerry appeared soon thereafter and took up their 
task of making bottom as though nothing had happened. 
‘There is no time for talk during that soul-trying labor, so if 
the men had any opinions they kept them to themselves, Tt 
was not until the next day that the floor expressed itself. 

Tt took the form of a casual visit from Bony Carr, the eagle- 
beaked rack of skin and bones that was first helper on Number 
Tiree. He strolled over to where Chuck and Jerry, were 
sprawiing on their bench and volunteered the opinion that it 
Tboked like rain. Chuck flushed, then whitened, but gathered 
his feet under him. Jerry lifted a pair of hot eyes to the 


visitor and spoke first. 
AW,” he drawled, “but there's liable to he w stroke 0° 
fightnin’ any minute, 
Bony was positively foolhardy, “Not hefore a little puff,” 


he said. 

‘Sock! Tt was Chuck's fist that landed, for he thrust Jerry 
aside with one hand atd availed himself of the privilege with 
the ater, Bony went sprawiing, 

ScThat's my fob." said Chuck to Jerry. “You lay of" 
“You can't have all the fun,” was Jerry's retort #s they 

watched Bony get to his feet. 

‘And Bony, before he turned back to 
his furnace, signified that opinion would 
remain unchanged. “It’s goin’ to be 
mighty cloudy” around here just the 

“That story followed the other two up 
and down the floor. ‘The three in 
‘ination eaused a good deal of confusion, 
for they could not understand Pat's out. 
right he in defense of a man wh~ had 
positively fled from a pull. Nor could 
they razz the fire shy man either, Not 


Jerry, who had the privilege of making 
huis own choice in the matter, preferred to 
asociate with Chuck. 


the dialogue between C 
yi the only visitors they had b 
Bat and Tock whose many duties pi 
‘vented anything but the briefest of chats, 
were the unsociable machines that lingered 
Jong enough to do their chores. 

Phe train of low flat cars, bearing loaded charging boxes, 
that was spotted on the narrow-sage tracks close before the 
furnace by the pot-elied dinky engine; the lumbering chang. 
ing machine, like a fifteen-foot sawhorse of steel with a mass 
ff mochinery hanging between its legs, that. trundle 

its twenty-foot tracks beside the train and emptied those 
tharging Lavoe one by ove in the glowing inne of the furnace} 
the cranes that stopped to dump great trays of dolomite oF 
ferro on the floor between the charging machine tracks as fast 
as it was used up, or to deliver a filty-ton batch of hot metal 
after the charging machine had left—not much talk from them, 
Chuck and Jerry exchanged labor as usual with Four and Six, 
and spent their rest periods in solitary confinement. 


RRY tried to fil in those gaps by talking a streak and 

asking questions. with the result that he crammed his head 
‘with more steel-making tricks than he could have learned in 
Ff of practice, and the heats they turned out were perfect 

‘Cluck occasionally grew absent-eyed during quiet moments, 
Jerry forced his tired tongue to renewed efforts until the eyes 
Tocused again. It carried over into their off-duty hours as well, 
for Jerry insisted upon Chuck's becoming his roommate—and 
in the darkness of the night heard a dreamer's mutterings that, 
had to do with “whipping it.” 

“Why don't ya tell em the truth?” Jerry demanded hotly 
‘of Pat one day. It was not exactly the thing to do, this eriticiz- 
ing the morals of one's boss, but Jerry (Continued on page 18) 
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he Most Spectacular 


How Automobile Racing Makes Cars Faster, Safer 
and More Comfortable—Episodes of Famous Races 


“ EIR engines roarin 
hei cars never more 

san a few feet apart, 

the two lurched around 


that treacherous dirt track—Bar- 
ney Oldfield in his famous Blitzet 
Bens, and his bitter rival, Ralph 
De Palma, in a monster Fiat— 
cars capable. of “bettering two 
miles a minute, Suddenly, on a 
turn, a cloud of dust belebed up, 
as if from an explosion, And from 
it shot only one car—that, of Oldfield, 
“It looked like certain death for De 


Palma, and I ran from the judges’ stand 
with my heart in my throat. He lay 
‘crumpled, almost smothered in soft dirt, 
but alive.” A blown tire anid not the coll 
‘sion we had feared had thrown him off the 
cours and against the outa fence.” 
Fred J, Wagner was talking, Fred 


Wagner, famous starter of automobile 
races, who has seen more exciting races 
‘than any man Np 


He's been at the 
ctacular of all 
first thrillingly 

of the Vanderbilt Cup, 
You ean attribute his aim athletic figure 
and alert eye, if you will, to his agility in 
dodging racing cars. 


"The duel between Oldfield and De 
Pala, {¢ it in New Orleans one Mardi 
‘Gras day, stands out in Wagner's memory 
as hi pea ‘theill in sport. ‘To him it 


Feat rool oes 


By Pever VIsCHER 


Celte = 


Remartable photo of an accident at the Ascot 
track, Los Anesie, when Gus Schrader” threw 
(Sebel Tie wheel cam be een toving the or 


beach tests; and this man ought to know. 
foe he as waved the checker fag 
signifying victory at every one of them, 
"Oldfield aod De Palma that fateful day 
were contesting on a dirt course of mile 
In racing ears far too fast for the track. 
‘Theexcitement was intense, for they were 
then the country's most famous racer. 


terete te soak 
dice with death as they thundered down 
the stretches and swished around the 


deciding race. 


‘Then— 
turtle, 


racing. 
‘As the result of such gruelling 
‘outdoor tests have come four- 


ing, wit is te 
your automobile a quicker 
Zaratons Buta ed a uted sod 
‘onc other features of which you are proud. 


ving speed, ban given 


racing man will tell you that the 500-mile 
international automobile race held every 
Decoration Day on the Indianapolis 
Se ae en 
the year. “You can't argue wi 
t Kreyevit Champions fhe 
wy weight wionship, fight, or w 
iron battle between the Army and the 
Navy, of a World's Seties baseball gaine, 
or the Kentucky Derby. 

Official figures show ‘that last year a 
crowd of 145,000 paid to watch the Indi 
polis race,” ‘The rain-soaked mob 
saw Gene Tunney batter Jack Dempse 
heavyweight erown from his head num- 
beted 123,565, The melodramatic Army 


May, 1927 


Sport in the World 


POPULAR SCIENCE MONTHLY 


spor draws larger crowds of frensied epectators, or carries greater heard for participants 


Navy foothall game at, Chicago drew 
100,000,” 'Phe Derby’ draws no mare. 
Baseball atiracts comparative handfuls, 
Titerally, they come from the corners 
\e earth to see the Indianapolis race, 
for it is the climax of the automobile 
racing season. It wears the Blue Ribbon 
6f Motordom, and js at once the most 
m 
ost Valuable contest of the sporting 


Th 
Gold Cup race at 


David Bruce: ‘wealthy amateur 


sportsman later killed, won a 400-mile 
road race from the famous Frenchman 


Homery by the margin 
of forty-eight hw 

dredths’ of a secon: 
‘When there wasthetime 
something went wrong, 
swith De Palina’s ear at 
Tndianapolisat the ver 


snoment vietory was 
tight, and the doughty 
Italian, hearthroke 


jumped out and with 
perspiration mingling 
‘with his tears pushed 
is heavy 

the line, And there wat 
the heroism of George 
Robertson, first Amer 
ican to win the Vandei 


bilt Cup, who virtually cut his car in half 
ama telegraph poe to save pedestrian — 
‘and lived to tell the tale! 

that no story from a racer, or a 
ce ofl, oF tru racing enthusiast 
tells of death or disaster—though there’ 
no sport more dangerous, no livelihood 
more hazanlous, Close finishes, great vic~ 


mort dangerous + tories, gallant rescues, life—and oaly life 


—these interest the racers. 
for death has bung a 

H over automobile racing 
iaphazard days, when the first 
Cup race on Long Island 
wee and maimed more. ‘Take, for 
tance, the bloody Vanderbilt Cup race 
of 1010, sai to have been watched hy 
‘& million people, when five were 
Killed and twen- 


ty badly het 
At a far less in. 
portant race th 


next year, at th 
New York State 
nine were killed 
and fourteen i 
jored in er 


9 


‘The list of great drivers who have given 
their lives to the sport is a long one, and 
runs from those who, are safe-andsane 
to those who are reckless daredevils, 


TIMMY MURPHY, invariably a sensi- 

ible pilot and considered by many the 
clhampion driver of all Lime, was killed the 
first tine he overreachedl himself trying to 
rake Up impossible ground, Joe Boyer, 
always rash, was killed ata time when he 
‘vas aking things easy, Howdy Wilcox, 
Dario Resta, Bob Burman, ‘Teddy Teta 
lll, Gaston Chevrolet, and many more, 
all great pilots—all are dead, Killed, you 
tight say’ in action, 

Foctunately, they don’t all have to 
give tlcir lives to the sport, 

‘Tommy Milton, only 
two-time winner of the 
Indianapolis event and 
the man who has tray- 
‘led faster on four wheels 
than any other Amerie 
156.04 miles per hour 

official count on the 
‘sandsof Daytona Beach, 
in Florida—retired last 
‘year quite intact, After 
thirteen years of racing, 
Je rtired independently 
Ys possessor ol 

more reeonls than any 
othe driver. ‘ 
ton, a ns 
wie Si 
‘made good at any sport, 
made more than §100,- 
000 a year during the 
three big years of his 
racing career. Possibly 
Iialf a dozen drivers ean 
rake that much a year, 
for the prize money 
(Continued an page 186) 


POPULAR SCIENCE MONTHLY 


‘Mayyt927 


Salt Lake City is fighting soot and dust with scientific instruments, 
‘The one shown here menuures Ove poison in metal smelter fumes 


device to measure parties of dust in industrial plants. The aie 
draw through «tube containing nga used to calee un patiles 


Smoke Costs You $16 a Year 


How Our Cities Are Seeking to Purify the Air We 
Breathe by Washing Away Tons of Potsonous Soot 


‘mous progress in cleaning 

their dirty corners and ps 

ing their food and drink: 
they have given hardl 


ently took samp! 
‘These samples, analyzed, 
of that aie lated thou 


sands of minute particles of 
root, $0 small that 150,000 
placed side hy side in an 


Moreover, 


riding astride the particles were countless 
ieroscopic bacteria, potential spreaders 
‘of disease, 
It was an astonishing revelati 
that moment this parti 


city set about 

Te stabi 
‘8 smoke inspection, depart- 
‘ment to pitt an end to the 
blasts of soot hurled from 


Its street © 
ment developed 
methods of wad 
vacuum cleaning to replace 
thedust-raising sweepers then 


special laboratory i 


ialyze samples 


aroused to. similar action; 


ch city dwellers inhale 
Mixed with it, 


a 

‘Of all these. substances, probably 
the most harmful and costly is. the 
soot front coal burned as fuel. When 
particles of soot, some of them 
your throat and nasal passages 
Finer particles reach your lungs, 

ry the active germs of coll 
cumonia and even tubercul 


almost. every 
ich it comes in contact, 
including 


MOKE costs the people 
ST ke Tcl state 

$1,870,000,000 
ing to one expert's eat 
‘This’ is equivalent to a 
816'for fevery m 
and child 


square 
mile was covered last vor 


estimated, the soot particles 


for chemical analysis has 
revealed their atmosphere 


breathed every hour 
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if I Fall into the Sea— 


The Airman Who Flew to the Pole Tells How 
He Plans to Hop from New York to Paris 


By Cowmanver Ricuarp E. Byrp, U.S.N 


HE minute the 
World War ended I 
began laying my 


plans to “hop the 
Atlantic, InMay, 1919, Com- 
hander Reed, US.N., did the 


trick via the Azores, covering 
2,150 miles in 26 ‘hours 45 
minutes, not, counting his 
stopover at Ponta, Delgada, 
In June, 1919, Aleock 
Brown flew from Newfoun 

il to Ireland, 1,960 miles, 


take about forty 
hours, has vet to be made. 
Tahoe to be the frst 


Atlantic, and later, perha 
{or a flight to the South P 
T propose to use a three. 
woplane. Tt will 
lar to the plane E used 
over the North Pole, but will 
have a wing spread of sev- 
enty-three feet, ten feet more 
the polar plane, I plan 
to have its center of gravity 
1s far forward as possible to 
avoid Fonck’s trouble in get 
ting 2 eralt’s tail off ‘the 
ground. 


and unfair to my compan. 
ions, if 1 put all my energy of 
preparation into” academic 
study of engines, materials 
and navigation, T have espe- 
cially scrutinized the records 
of the late Commander John 
Rodgers’ remarkable experi 


cence when he was lost in the 
He 


Pacific some time ago, 


his destinatio 


T IE. significant. fact 
ger feat was that 8 


that enable a squadron eo 
wander to comb, literally 


‘ese metiods fed in Us 
cave of Rodgers, I lay. the 
failure not to any ineptitude 
fon the part of the searchers, 
Tut to the fact that theory 
doesn’t alway's apply out in 
the middle of the ocean, 
Remember, that a plane 
forced down i, mid-At 
may unwittingly have gone 
Hundreds of niles off her 
course during the night, She 
ul far to one side of 


quite posible for a helpless 


‘This re- 


to dump our fuel. 
‘quires special dump valves in 
‘ur tanks, We should he able 


ina little more than 
IE we are up 1,000 feet or more 
this easily while gliding down. 


1 ing RAS 
they, will become pontoons to help keep 
us afloat, 

If we are forced to descend into a 
stormy sea, a lot depends on whether it 
is daylight or dark. At night, with no 
light, it would be impossible accurately to 
sgnge'n descent. A rough sea in any event 
would be dangerous. I think the best 
thing would be for us to dive in head 
foremost and not try to porpoi 
would be a rough jolt, and it 
off some of our trimmings. But it would 
save the wrenching blow that would re- 


‘atan angle. 
‘men besides 
‘One will alternate with me as 
t, 30 I shall be free to navigate. ‘The 
‘other will be busy with the radio and in 
keeping up minor repairs and adjust- 
ments on the engine. 

In this connection I propose to have 
my engines easily accessible. In most 


multiple-engined the outer units 


a good 

Shooter” "and accessible engines T feel 

that my chances for success in a Tong 
flight are enormously extended. 

Naturally I must consider disacter if T 

make theattempt. It would be foolhardy, 


plane to swing around unseen 
for months in the great 
slow whirlpool of the 
North Atlantic known as the 
‘Sargasso Sea, 

In such circumstance T 
would at once 


likely I would succeed on 3 
voyage. But in emergency no chance is 
too desperate to try. 


ATURALLY T should have fishing 
tackle aboard. We should doubtless 
eat our catch raw, as fuel would be either 
lacking or scarce in our effort to lighten 
our strange craft. My experience with 
the Eskimos in 1924 taught me that raw 
scat is nothing to shy from. 
“The problem of water would be our 
greatest one. Experiences of aviators lost 
in the desert have demonstrated. the 


2 


value of radiator water as a plane's re- 
serve supply for drinking. But no such 
reserve is available in an air-cooled mo- 
tor. Of course, I will take several gallons 
when I hop off. I dare not take much 
hecause every ounce of water at the start 
reduces by that much our precious fuel, 
We shall have to depend mostly on water 
caught from rain. I think thirst would he 
gu greatea gifering if we should crash 


N ADDITION to the usual indicators 
‘of speed and altitude, fuel and oil, T 
snecil long distance short 
wave radio sending set. I hope 

this will Keep mie fn touch with 
and at all times during the flight. 
Remember, a trans-Atlantic: air 
‘course lies generally over the ship 
lanes. For this reason I ought 
to be in continual communica 
tion with some vessel or other. 
‘Thus, in good weather darkness 
aay hot be an appreciable handi- 
cap, Hop-off for a New York- 
Paris flight should be at. the 
first streak of dawn. All that day 
and night, and all the next day 

will be spent in the flights 
certainly forty hours, Be- 
fore dark on the second day, 
T should hope to reach on 
destination. Here again the 
“Great Circle Course” 
would help much because it 
‘would take us elose to, if not 
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the axis of the earth but in such 
a hop was safe. It took a stunt like that 
to convince skeptics that aviation is a 
Bractial and comparatively safe method 

‘transportation. 

‘These are one or two of the untechnical 
gains to be had from a stunt flight like 
that from New York to Paris. There are 
even more specific and numerous profits 

1 technical way. 

Engine endurance is easily tested in our 
naval aeronautical laboratory in Wash- 
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but it won't do for the air. ‘That is to say, 
aan engine that will run fifty hours on 

bblock may break down after five hours in 
the air. ‘The block doesn’t yank violently 
from side to side and up and down the 
way the plane docs. And the barometric 
pressure in the laboratory remains almost 
Sonstant, while that aloft. may” aller 
abruptly when the plane passes through 
Yarious strata of the atmosphere. ‘Thus, 
neither gyroscopic forces nor earburetion 
can be fully tested except in long endur- 

ance fights. 

Lam especially keen about the 
navigational problems of a trans- 
Allantic ight. ‘The New York. 

‘aris air passenger service of to- 
morrow must fail almost before 
it starts if it cannot run on sehied- 
ule, I do not believe I am ex- 
‘aggerating when Tsay that we 
are closer to. solution of our en- 

neering problems in such a serv- 
ee than we are to our navign- 
tional ones, 


TIEN T flew to the Pole last 

year there was no darkness, 
very littleathwartships wind,alow 

ane constantly vinibe aun, 
‘and an ice pack alwaysunder: 
neath us on whieh we could 
measure our drift, Flying 
hirty-six hours over "the 
‘ocean, however,, entails at 
least ‘six hours of darkness, 
Part of the time the surface 


actually over, the southern 
portions “of Iseland and 
lanl, 
‘The best month to fly the | 


Atlantic is June. ‘The 
eather then is generally 
‘The prevailing winds ate 


from the west A ten-knot 
following wind for forty hours 
sea 4) nail ile of 
al eaved. A storm fo ponsl- 
le. “But we would not fear 
Uhat—it it were behind us 
Ao, ine Mors cre 
the cont we should expect 
warnings by ral 


a trans-Atlantic fli 
ation. ‘Take the worst view, 


Vc 

(Ci'stroa the Atlantic te made ate 
iither flyers at home and 

race for long-distance honors. As this see the 

‘iether ntamcrosingfighta and two Pola 

tre plied forthe cong mooths. ‘They inckales 


A nonstop Parist-New York fight planned by Tara 
Ss 


ip New YorkseP era ep adel by Commandee Neat 
Davis, U.S.N, backed hy the American Legion. 
A probable second attempt hy Captain Rene Fonck, 


‘the renel ce who erase ast year to fy from New 

Azer circle” fight by way of Paris Dakar Bucrog 
‘Aires, Panama, New York, and back to Paris, to be 
tundertaken by two other French army airmen. 

GA tizh trom Buenos Aires to New York anit return 
by Jorge Cariotte, a Frenchman, and Hector Peirano, 
‘of Argentina. 

CA “preerte-noon” hop from Sen Francisco to Honolulu 
by C.K. Vance, American air mail pilot. 
A trany=Pacitie fight from Vancouver, B. C. to Hono 
lulu, Fanning Tela, Fiji Islands aned New South Wales 
bby former members of the Royal Air Force from Canada 
and Australia. 

G Airplane explorations ever the Polar sa from Alaska 
by Captain George Il. Wilkins, using three planes. 
{A flght tothe South Pole planned for later in the year 

iy Commander By. 


of the sea may. be invisible 
in mat or fog. Sun sights at 
thelatitades traveled must be 
taken ol an orb that rises 
and sets; not,as in the Arctic, 
ta bright’ disk that rolls 
round a clear horton, 
Ta ship plane the com 
jo floats. Aw the 
Nene moves mrs 
Soropose nocd stay stil its 
north end. always pol 
orth, In the compass bow! 
if'a line, called the lubber's 


is kep! 
called the course, away. in 
either direction from the 
north point. If the course is 
he lubber's point is kept 
ay from the 

north end of the needle, 


ATURALLY, in the air, 
as on the water, the 


ly organized and_ equipped, 
that are not reckless, are 


almost the only effective means of jolting 


ington, D. C., and at the various com. 


the compass itself, owing, 
to the effect of surrounding 


masses of metal, Such errors are far more 


the public into helping aviation, “When mercial air plants throughout the United serious in a plane than on a ship. On a 
Sir Alan Coblam flew up the ‘Thames States. ‘The engine is simply mounted on ship going at twenty knots an error of a 
. after his memorable degree by her helmsinan at night will not 


British eloquence 


and millions of sunk in research 


of that whole 

Bennett and I, in our 1500-mile jaunt 
to the Pole and back without a hiteh, be- 
lieve our great success lay not in reaching. 


block and ran Ttean be run indefinite: 


parts, such asa piston 
edcr- Hossam for such treakiows 


After a while an engine which at first 
‘broke down after ten hours may run 
fifty hours without failing. 

js is all very well for the laboratory; 


put her far off in miles. But in a plane 
going at 125 miles an hour a slight error 
will pat her hundreds of miles off. 
Moreover, the chances of error in 
steering onan ven finer ae far Jess than 
ina plane. A Tiner's gyro-compasses ean 
usted to a fraction of a degree. She 
‘ean check with her several magnetic com- 
passes. And she (Continue! om page 142) 


How Locomotives a 
Pulled Stricken Submarine Ashore 


UT om the water at. the Ports: 
mouth, N. H., Navy Yard, floated 
png nly eter pg 

the rocks of Jeffrey Point pete 

41985. On shore, some 500 yards away, 


‘@ mile and a quarter of steel cable. 
‘The job assigned thelocomotives was to 
pull the thousand-ton submarine out of the 


water and up inclined ways within the 
famous old Franklin shiphouse. Could 


they 
t's sizal, the engineers opened the 
throttles. Two short tugs—to pull the 
sac in he cae the the the bul 
wrling, strained at 
thee eben combining 3 0 ponte 
steam power. ‘They began to moves 
Satter tout engl beng ail once at 


pulleys; and the nose of the submarine 

‘cut through the water. In exactly sixteen 

spines ae fie seco, it was 
on to the ways: 

‘So was completed, a few weeks ago, a 
feat that amazed naval iyen and engineers 
everywhere, under the direction of Lieut. 
Carleton Shugg. drawbars, pul= 
leys, and telephones aided the undertake 
ing. ‘The 8-58 will now be reconditioned. 
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Bigan Curtiss -—Air Pilot No.1 


Gieom Curtin in the June Bud, July 4.1008—the frst preannounced public airplane Aight ever made 


Experiments and Triumphs of One of America’s Pioneers 
of Speed—Third in a Remarkable Series of Articles 


Baldwin had 


€ 

ve aod MeCurdy, Baldwin and 
Fidge, andl always, wh 

ad not call him aways Une beloved 


thrilling peable 


~ which had kept the Wil ng 
wachines could not dispel their 


Wing on fx eyon Keel. 20 the others Sass ae ava 
aurea though the long, tean die Scars ergy, a8 witness the day when 
tor of ts deprecated then = BY ‘asey Baldwin an 


to gi 


. Like the Frank Parker Stockbridge 


their motto was ‘coatless and hatless, started off 10 
oe all,” and call on a gitl in Hamilton, Ontario, 
desire for the out- upon it there at Hammondsport in their one hundred 

second machine! The Wright brothers 

had a scheme for warping the wings, <0 GWERYTHING 
that, when the machine tipped, the lower discussed thy 
wing offered greater aif resistance th 

the upper one. But that was cov 

the Wright patent. Moreover. it 
volved structural weakness in the wings, 


standing role of « 
_ Four young A 


nder the 


Washington, are th stimu 
thought-starters. New ideas, the- 
‘ries, hobbies. Sometimes these debates 


‘ow they had it, the answer to the 
problem of lateral halance—the ai 
‘The aileron, the key to successf 


- vihing ao gna, 
‘Hence the jubilation in the thinkorium, Atmospheric pressure, tetrabedral con- 
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struction, the possibility of a vacuum 
motor: argument piled on argument as to 
the effect of propeller torque on the steer- 
ing of a flying machine. Selfridge and 
McCurdy could he depended upon to 
fight it out on that theme as long as the 
rest were willing to listen, Selfri 

Tieved flying would never be d 
until matches were eaipped with two 
ropellers, revolving in opposite direc~ 
Qone, as Glenn Curtiss and Capt. ‘Tom 
Baldwin had done on one of their diri- 
ails: McCurdy contend it made no 
lifference. 


JR PROFESSOR Bell would ride one 
of his hobbies, to the delight and 
edification of his young confreres.. Deduc- 
tions drawn from his eard-indexed class 
fication of 7,000 members of the Hyde 
family. Influencing the sex of sheep by 
methods of feeding the dams, His ear 
experiments with the telephone,  tele~ 
graph, harmonic telegraph, — mu 
telegraphy. Adjournment. to’ Dr. 
room where, with his inevitable pi 
would go 01 marvelous notebooks, 
vd with ideas, sketches and eom- 


pat 

AM signed, dated and wit 

always the lat to relives his habit was to 

work in Uhe quiet of the night and sleep 
Tike Frankensteit 


telephone bell as he 
priate in ova 


it would some day rise up to mock m 
telly, to G 


oe at 
sport. If they scene to have any 
thing to contribute they wer ine 


mm. Sometimes they had 


were worth 
trying. One, 
Professor Wil. 


helicopter, to 


rise vertically, Tt 
was easy enough 
to try it out, $0 
they” built one 
Built it, and, to 
everybody 


now they had the ailerons, Just a pair of 
Ile wlago-tbe word mnarg thats 
‘on each of the big wings or planes. Now 
the air pilot could turn his machine side- 
ways by turning the steering wheel whieh 
Cotlteoled the vertical rudder: he could 
point the nose up oF dawn hy pulling the 
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eo toward him or posing it away. 
and, by leaning toward the 
pe ee dete yy ated 


pressed a lever which moved all the 


with different air resistance at opposite 
back to an even 


ITE foundation of successful flight, it 
became the foundation, too. of the 
Vitter and long-drawn-out patent con- 
troversy ‘For when the 
Aerial Experiment Association patented 
the aileron in the joint names of Its mens- 
bers, the Wrights contended that their 
wing-warping patent covered this 
every other conceivable means of mai 
taining lateral balance, and the story of 
Glenn Curtiss, Air Pilot Number © 
inextricably mixed 
with the story of 


substances “Quit scrapping 
Pool your patents and build us a flock of 
airplanes.” But, in the meantime. every- 

jit’ a plane that would fly 


used the Curtiss ailerons to make it fly: 
‘even the Wrights. 

‘Now, with the proof in hand that the 
aileron’s the thing, it becomes Glenn 
Curtiss’ turn to supervise the building of 

till better and bigger flying machine. 
No time is lost. The White Wing's flight 
was on May 22nd. (On May 28rd he be- 
gins work on the June Bug. 

Inventor, mechanic, business m 


that he is, he reveals now another side, 
bicyele and motor- 


the showman Hh 


ship from Captain ‘Tom Bald 
Ppetachute, jumper and his associate 


ing dirigibles, 
“WE 
‘ 
it. Invite everybody 
ight, ‘Draw a crowd to 
lammondsport and prove to the world 
that. we can really 
The Scientih ie Americana anon 4 
a pri to go to the first airman 
olin» pelle Spt ot oe Licata 
five-ightha of straightaway, Any” 
body winning it three years in succession, 
under different conditions each year, ean 
keep it There is 
Harty oom on the 
J broad Curtiss mantel- 
piece for any’ more 
trophies, but he de- 
cides to yo after that 


fly the June Bug on the 
of duly,” he tells. the 


Much like the 
White Wing is the 
June Bug when con 
pleted. ‘The san 
‘eight-eylinder, f 


ailerons, ‘Three land= 


ing wheels of 


fou 


teats are satisfactory. 
The Fourth of July 
flight is heralded to, 
the world. 


ondsport to 

seo aman fly, News 
paper correspondents ad 
photographers, skeptic 
but curious. “A delegati 


fof the Aero Club of Au 
ca. Allen Hawley, 


dawns 
ly ly. Ale 
ready, hefore five o'cloc 
some ‘of Hammondsport's 
citizens, with their pi 

baskets, are eamped on the 
heights around Stony Brook 
Farm. By mid-morning the 
entire population has 
tured out. Around noon it 
begins to rain, but the 


Tete 2ee ah meee ame nee Od atcha Late fa the 


afternoon the sky clears 


and the wind dies, The June 
Bug is rolled out of its tent, the 
course measured, a flag: siuck 
up to mark the kilometer 
tance, "This seven in the ew 
ning "before Glenn Curtiss 
climbs into his seat and. the 
motor starts. 

He's in the ait "The first 
exhibition flight in America 
has started. ‘The first crowd 
over as 
presly to see 
Ing what iteame for. Cheering 
cries and clicking eameras, but 
the airman’s ears are filled 
with the roar of his exhaust, 
his eyes with the red flag that 
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vaded the A. E, A. passed forever, ‘The 
ceathusiasm for flying was still there, but 
now it. was a serious business, 

‘McCurdy flew the Sileer Darton 
December 12, 1908, His previous demon- 
rations of novel methods of falling off 

vele had led his associates to fear 
ld never make an airman. He 
however. one of the most expert 
lots. "In the Sileer Dart at Baddeck, 
later, he made morethan two hundred 
flights, covering a thousand miles or more, 
without accident. ‘That, was the fourth 
anid last plane built by the A. E. A. 

“The Aeronautical Society of New York 
decided to introduce fing to the tme- 
tropolis. They ordered a plane from Cur- 
Use toe desaoustrated a the old Mores 
Vark race track, 
Tt was an ime 
provement on the 
Sune Bug anil the 
‘Sileer Dart only in 
detail, but had a 
four-ylinder 


fiook ito New 
York 


New Yorkers their 
first sight of aman 


in the air in a 
~than = air 
ie. ‘Thiswas 

the world's. first 


staged av 
with ad 


marks the ‘kilometer. He 2 sion fees, But the 
1m tha “yen yee at by Curiam, many of wr rat nen earned oy pace eek wanes 
5 wid qr reticing matali of the conte ut the we became small and 
rong. Somat Urpet photos Preruree of the iin baat--Cutir’ June Bus, with the off 
‘Trees ahead, ‘ow renamed the Loon: which he attempted ts caner ite tise teat Of the Acronaut 
n ‘moumine ren pontoon. Notethe tanger aterons mounted nthe wing tot fal aint ha 


AGAIN Glenn Curtsg ig the calmet, 
Teast excited, of all the clamorous 
rowel that poirs over the hillside to ac- 
‘laitn him. Thirty: 
observers announce, after measuring, the 
flight and comparing stop watches. ‘The 
Atrophy has heen won by tig margin. The 
newspaper correspondents rush to the 
telegraph office. Another day has almost 
dawned hefore they have finished telling 
the world what they have seen on this 
Fourth of July, 1908. 

That was what convinced the world 
that man had actually realized his im- 
memorial dream of flight. The world at 
lange at last believed. 

Te was MeCurdy's turn next to design 
plane. He went to work on the fourth 
of the Association's machines. all the rest. 
cobperating as usual, while Glenn Curtiss 
hegan to experiment with the precursor 
of the hydroaeroplane and flying boat. 

ile McCurdy. was supervising the 

‘of the Silrer Dart, Curtiss was 
Tight pontoons on which the 
June Bug, renamed the Loon, was 
mounted. Safety was one of the things 
he was seeking; landing on water seemed 
safer than landing on the ground. If 
flying were to develop into a world-wide 
reanis of transportation, then there must 
be found some way to alight on water 


instead of on the few cleared and leveled 
spots of ground available, “Glenn Curtis 
"A! Another Chugh tat inlenced 

* ht that influenced my 
desire to build a water plane.” he told 
ime, “was that the need of speedy trans- 
portation over water routes was greater 
than over land routes. Railroads made 
fast time on land; steamships were slow 
in compariso 

‘Sat"the Eon didnot rae from the 
water. It weighed, with its pontoons, 
nearly a thousand’ pounds. com: 
bination of weight. and skin friction was 
too much for its forty-h. p. engine. Tt 
made twenty-five miles an hour on the 
water, and observers thought at times it 
was actually clear. Only against a stron 
Iread wind, however, was there a chance 
of really getting it into the air, and Glenn 
Curtiss was not yet ready to attempt to 
fiy ina wind. Nor was anybody else. 


AMMONDSPORT was now the 
great rendezvous for all who felt an 
interest in fight. Senet 


ing ope day with young Seid, “or 
will be payie 

Selfridge pe tersd abot Xt that nigh ight in the 
thinkorium. A few days later he was 
Killed at Fort Myer. Va., the vieti 

first fatality in the history 

flight. With his death the exuberant, 
boyish spirit of adventure which had per= 


for a better field 


near New York. 
Hempstead Pi 
has been the 
America ever 

Here Glenn Curtiss won the Scientific 
American trophy for the second time, 

‘This year the conditions called for the 
longest Hight made during the year, not 
Jess than twenty-five kilometers, bout 
sixteen miles. 


CURTISS got off the uround at 3.19 on 
the morning of July 17, 1900, watched 
hy alittle crowd of newspaper men and 
near-by residents. ‘The course was at 
follarone. nile anda third around, He 
had learned by now how to bank h 

chine and turnin the air. Twelve 


which 


lying headquarters of 


‘was running smoothly and he kep 
until he had made nineteen circuits, 
covering 94.7 miles. 

‘That was the longest flight anybody 
had ever made. Only. eighteen years 
ago—and twenty-five miles in the air was 
world’s record! 

‘The Aerial Experiment Association had 
ben dissolved on March 81, 1909, after 
deciding that it had an invention in the 
aileron, the patent application for which 
was filed on April Sth, with Charles J. 
Bell named as trustee’ of the invention 
and of all other property of the Associa- 
tion, for the benefit of all. ‘Thirty-five 
thousand dollars, (Continued on page 188) 
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Rats That Go to 


‘French scentate go to AbbE F. Plelot for 
Awhite mic, which he raises by the hoa 


vicious alley rat is 
petal eee ee 
disease, his favored 
pampered elucated 
remarkable experi 
culate to make the human race healt 
luppier att wiser, 
‘ord University in Califor 
500 white rats, carefully bred, fed ai 
housed, recently have undergone intel- 
ligence tests which may lead to valuable 
‘about our mental processes 
Crocker Laboratory of 
some 9,000 pedi- 
greed members of the same rodent family 
are cil to learn new secrets of 
heredity and to gain useful knowledge in 
ng dlisease, Indeed, scientific tn 
stitutions throughout the world today ar 
tailed creatures in 
h quantities that the raising of we 
d rats on a large seale 
lished as an unusual Ameriean 
Tn Philadelphia, the Wistar Lis! 
Anatomy and Bioc - 
£860,000 worth of special eu 
rearing thousands of the rode 


‘HE chief reason the 

white rat has become 
the chosen friend of man is 
that in structure, growth, 


and bodily processes. he 


relatively, to throw light 
‘on our mental and physi- 
eal mac! 


f habit, 
for example, the Stanford 
experimenters, under the 


Petted rodents that 
live thirty times as 
fast as men give us 
new knowledge about 
our minds and bodies 


By H. G. Davis 


diretion of Prat: Calvin P. 
tested the ability of rats to acquire new 
habits and to, break old ones. 

purpose ingenious devices are e 
‘One, called the “problem box,” 
sereened inclosure from which 
leads to another bax cont 
‘The only way the rat, 
problem box, ean reach the food is 


‘on a small platform at 
‘An electric current releases 

Each rat under examination is put 
through this test once daily’ for twen 


days, and a record is made of the 
required to open the door. ‘The records 
show the rate at which habit is formed. 
Tn addliti 
lapse of ff 
to retain the hal 


NOTHE! 
‘consists 


‘path to the cad, where food Ye placed. In 


. the numberof false mover, 

required to thresd the ase, 
yo learn, 

found that the rat develops 

ly about thirty tines ax rapidly: 


cual in development to a ol 
and on Phe tests furthe 
indicate, according to Profesor 
that the rat's mental development. will 
prove to be filly times as rapid as man's, 


[STH study of herity rate have 
proved most valuable, “To observe 

wwe human generations would require 
the better part of a century. In two 
years, rats have told the same story, 
for the laws of heredity governing the 


J |\ 


mans or don 
‘animals. Placed 
‘on bait, it spreads 
an epidemic 
ugtherodents. 
Raised in spotlesay clean surroundings, 
his hours of sleeping, eating and exercis. 
ing as carefully regulated as a baby's, 
the rat that goes to college i 
crat. He eaters a university in the pink 
of condition for any test. “Preparatory 
Schools” such as Wistar Institute gradii- 
“Standardize!” rats each one s0 like 
rest in boaly and Health 
laboratory can compare its re 
sults directly with another's 


A Race of 


illerst 
ery of warning spreads ter 
through the African village. 
i chien seury to 
‘warriors hurry 
farmed with nets and. spears 


‘death, in the form of a band of 
fierce man-eating ior stalked once 
more upon the coms 

devouring two of the i 


he hunt is on. ‘The 
the bush beyond the tow 
the mirauders to 6 rocky hill. ‘Ther 
forming a widesflung circle, they close 
and at last one of the beasts fs hed 
fearless spearme 
cowers, and. the spea 


man bi 
Lourning its dead, the village lives on 
Who will be the next vieti 
Always its people are asking and wonder- 
ing. For the raiding man-eaters are 
abroad, and their numbers are inereasin 

Indeed, such a reign of terror have 
these man-killers caused in, certain dis- 
tricts of East Africa —especially in regions 
of Uganda near Lake Vietoria—that to- 
‘iny desperate defense meastres are being 
adopted. Every conceivable weapon — 
san, spear, trap and poison—is being 
employes. 

‘Natives live in such fear that they dare 
not abroad in the dark. In one 
remote district a tribe of man-eaters not 
Jong ago completely conquered the in- 
habitants, putting fo flight those whom 
they did not kill. Near Sangs, a single 
ion devoured eighty-four human vie~ 


seourge is that th 
the depredations are like no 
ws in the world, Oceasionally 
cetters have been encountered before, 
‘now an entire race of lions apparently has 
een tainted with a desire for human 
preference to their customary 


beasts responsil 
th 


HAT the man-killers have increased in 

unmbers, despite the fact that many 
lavebeen desired, is de tote fact that 
the lust for human blood is passes! on from 
‘one generation to the next. ‘The youns, 
inheriting the taint, transfer it to their 
offspring. - 

By nature the lion is not man-hungry. 
On the contrary, the fabled “king of 
heasts" actually lives in fear of human- 
Kind, and when it comes to meeting man 
us coward, So, from 
* generally have eon 
killings to easier prey 
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Man-Eating Lions! 
How strange African breed transmits lust for human blood from 


generation to generation, and causes terror in native villages 


Reported by Cave. C. R.S. Prrwan 
Chief Game Warden of Uganda, British East Africa 


usually have 
been aged teeth, or de- 
formed or disabled so that, they have 
found it impossible to hunt their natural 
prey. Hunger has driven them to human 
habitations to forage for cattle and fowls, 
“There, for the first time, they may taste 
Human blood, and one taste ere 
insatiable desire for more. Lonely, 

infirm, man-killers of this type 
inarily leave no offspring. 


HIE terrible Sanga lions, om the other 
hand, are fierce, virile, and strong 


all ty 
eaters, however, their inherited desire for 
human beings had its beginnings more or 
Tess by accident. 

Some years ago the cattle plague known, 
‘as rinderpest spread through the district, 
destroying immense numbersof antelopes, 
wart hogs and other game animals. Bands 
of lions, facing starvation, were driven to 
raid the flocks and herds of the setth 
ments. Soon they came into conflict with 
mea. Quite probably they shared the 
first few victims. 

So the damage wasdone. Other killings 
followed, the beasts bred true to type. 
and the menace grew. Today virtually 
all fions in the Sanga area are man-caters, 
although game now is plentiful. And the 
scourge is spreading to other districts, 
some of them as far distant as a hundred 
miles from Sanga. 

‘One of the most tragic spots in the 
world today is a bleak African tabletand 
called the Marunga Plateau—a_ wind- 
swept grassy steppe interspersed with 
marshes, valleys, and patches of black, 
sinister forests. ‘There, among stragsling 
villages, the lions reign supreme. Death, 
in terrible form, is ever present. As the 


cringing natives retreat, moving far 
il farther abel the ons follow 
saly, always ready for the opportu 
to atiack. The pupulace, virtually de- 
fenseless and dwindling in ntinbers, has 
been reduced to-a pitiable state of terror, 
‘characteristic of the man-eating lions 


i presence hy the sound of 


HE. man-eat 


guard agains 
ein places that 
iaccessible, and adopt ingen 

wally 


‘of ele 
ler ended 
obe 
literated by the great footprints of the 
elephants, “A game ranger who went to 
investigate was amazed to discover why 
the lion kept such strange company. It 
was because, whenever the elephants 
raided the banana plantations, individual 
men went out to beat drums to frighten 
them away. ‘Thus was man- 

easy for the lion! 

Against ordinary lions, poison has 
proved the most effective weapon, Bo- 
cause of their fo or eartion, they 
frequently return, tp a kill after being 
driven away—and.tn the meantime the 
carcass has beet! poisoned. Man-eaters, 
howener, are not to be destroyed so read. 

wise enough 
they have left 


cleverly and consistently wvoid 
poisoned baits, 


SPRING traps have proved more ff 
tive, though at first the natives, in 
their ignorance, frequently are averse to 
using them. Not long ago a terrorized 


first time it was set, a man-killing lioness 
was caught. ‘That’ converted the chief, 
who since then has employed it to rid his 
district of the beasts. 

Throughout the man-killing districts 
game rangers are arousing the natives to 
concerted action in driving back the ruth- 


less invaders. Once again, in the heart 
‘of Africa, there is in progress a 
le ta decide the ancient issue: 
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WAS a cold, clear day. Every hoy 
in Berlin whose blood was thieke 
than water tingled with the eall of 
‘Skates dangled and 
ight as girls and boys. 
in hurried toward the Spree 
he other ponds and. waterways 


river oF t 


slualy the pa 
bundle ur 
here to, son?” asked mother. 
‘To see Alfred Joel!” answered the l 
an evasion of the exact truth that pre 
tly was pandonable under the circum- 

‘What's in that package?” queried the 
other, although I imagi 

‘Oh, just something that I want Alfred 
tome 

“Tell me the truth—they are skates, 
aren't the 

When the enger-fuced boy admitted the 
accuracy of his mother's guess, she gently 
tht fly demanded that he give them to 
her. Bitterly, he had expected this. 


KNOW it seems unfair to you, Josef,” 

she said, “but can’t permit you to 
risk an injury to your hands or fingers on 
ine pens rou abel ad 
other boy crushed your fingers under the 
runner of his shite!” You could ne 
play the piano again. No, son, 
cannot go skating!” 

Reluctantly the lad surrendered the 
skates. Hot. tears of “disappointment 
welled into his eyes as he looked out of 
the window and saw scores of playmates 


hurrying to the exhilarating winter sport. 
He resented this curtailment of his 
-. Why should he, of all the boys in the 


city, be forbidden ‘to. go skating? All 
would have been well if his mother hadn't 
seen that package. Next time he would 
be more careful. He would conceal the 
skates more cleverly. But how? Skates 
were skates and they'd make a bulge if he 
attempted to hide them under his coat. 
But there must be a way 


ALE that afternoon he pondere the 
‘question, ‘Then, about bedtime, a plan, 
took form. ‘The next day and for many 

ays thereafter, the ad sweated and toiled 

is tiny workshop, using the tools with 
fh his grandfather, an eminent sur- 
eon, had» devised many” mechanical 
appliances. 

‘ame another day when the girls and 
hoys of the city were hurrying in the 
direction of the river and the skating 
Doms. It was a perfect day for outdoor 
sports, twelve-year- in 
ae EES 
saw the glistening skates of his friends and 
decided to join them. 

think T'l go down to the Spree and 
watch the skaters,” he announced casual- 
ly to his mother, donning his great coat 
and fur eap. 
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Magic Fingers Win Double Fame 


Josef Hofmann, W orld-Famous 
Pianist, Has Given Us Auto 
Springs and Other Inventions 


ELL 


“Go ahead,” the mother said, failing to 
ie slightest suspicion of a bulge in 

's pockets. 
When the boy reached the river and 
from an inside pocket of his coat a 
flat case about eight inches long, three 
de and one thick, hisplaymates watched 
n curiously. He bent over, removed 
two false leather heels from his shoes, gave 
‘couple of twists to the device he had 


‘others. pro- 
eveded to adjust a per 
fectly good, pair of skates 
on his feet! Examination 
of the odd, folding. skates 
revealed that the. clamps 
that held them to the shoes 
worked ou 
hey 
flat agai 
making the s 
fan inch in thickness, ‘The 
young inventor had  dise 
pense with the heel clamp 
‘entirely, solving the problem 
of a rear fastening by pro 
tal plate on the 
iced of hit shoe’ into. whi 
a bulbous pice of metal, 
to the runner 
ly’ 
was the boy halted 1) 
his mother on his way. to th 
pond because of a suspicious 
pocket. For four years he got away w 
al the satin he cared for by using the 
under the 


his mother's fear for the safety of 
fingers was unwarranted is evidenced 
the fact that the twelve-year-old in- 
ventor grew up and today’ is one of the 
foremost pianists in the whole woeld— 
Josef Hofmann, 


LTHOUGH Josef Hofmann is know 
‘the world over as an artist, few pi 
ably are aware that he may justly elaim 
fame as an inventor. For in the fifty-one 
years that have elapsed since his birth 
in Cracow, Poland, he has invented more 
than sixty useful mechanical and electrical 
devices. “These range all the way from 
‘extension pedals for pianos to mechanical 
toys for his numerous children friends, 
and from a frictionless air spring shock 
absorber for automobiles to a device to 
record automatically all the refinements of 
Eimasir plans touch on « pape roll 
for aplayer piano, 
“Next to my music,” he told me recent 
ly at the home of Edwant W. Bok, at 
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Merion Pas wl hha 

w spends mul 

more pleasure out of my inventive work 
than T get out of anything else in. the 
world except my friends. ‘There's a kick 


inovercoming & mechanical problem that 
Urls me as few other things do.” 

lofmann’s earcer as an inventor began 
at the tender aye of nine. Even then he 
had displayed remarkable talent as a 
Pipe oc raplaying pofeonaly at 
"hoy prodigy.” Hisplaying, though, was 
sonietiat hampered by the fact that his 
leys were so short he couldn't reach the 
pedals. When nobody elve came to the 
Front with a remedy for his lack of leg 
length, young Hofmann turned his own 
attention to it, . 

‘One day he saw a “sandwich man” on 
atts, ‘This gave him an den. He went 
home and promptly got busy in his graned- 
far worn BN few lass Tater he 
had the plans of a set of extension pedals 
“an attachment that fastened to, the 
pealals and extended upward 
so that his feet made naturale 
it, He then designed a bench on whi 
rest his heels, using this as a full-grown 
pianist uses the floor. ‘These extension 

Is were used in all the boy's publie 

ts thenceforth until 
he" grew up.” Even to- 
day he has to extend 
hill to reach the pet 
als when playing, as he 

stands only five fe 
vse. 


inches 
‘OFMANN, Ii 


artists, is very sensi- 
tive to jolts, bumps and 
jars, He will always take 
the longest way “round if 
it is the smoothest way 
me. Jolting Pullmans, 
ng automobiles 

‘ears shock 


‘The plant 
vvemtor at play 
win hin earaee 


universally popular shop et Mera 
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at 


until some way was 
found to make cars 
comfortable, Right 
then and there he 


upon thousands of 
aut siracke oloreyelen “aun 
bulances, airplanes and buses in ts 
of the world. sis 

“This air spi most. practical 
thing T ever inv said Hofman 
“TL went to work on it in the first place 
more or less for my own comfort, Lenjoy 
motoring more than any other form of 
diversion, 40 T worked pretty hard. to 
perfect something that would make motor- 

uta joy instead of an ordeal, ‘The air 
‘spring invention is the result.” 


ISN'T at all difficult to believe Hof- 
‘mann implicitly when he says he is 
“not an inventar for profi.” 
went. things purely for my own 
pleasure, I like to investigate ime: 
chanical things to find out what makes 
then go. ‘There is romance, surprise and n 
million delights in the game of invent 
And I hold that an artist ean become 
terested in mechanical things withor 
detriment to his art—on the contrary, hi 
fart may benefit by it. 
‘An invention has many’ points 
larity. wi compo 
mychological point of 
‘are not far 
ination. Ever) 


h require im 
moves or h 


‘chanics what interests 
music it is emotion. 

“Many of my hest friends eannot 1 
derstand how or why am art 
But a knowledge 
is actually valuable toa 
Pianist, as an assistance to him 
tion—tiat is, it helps him in the phys 
side of expression, and in the solution of 
problems in teach 


To, MaestRaTi 
noticed thatw! ry to play. 


Siac ey ia een Tay 
high. They don't get speed for the same 
Sores tes ed taut chet gated 
develop t a short pistoned 
tnotor develops, When one wants to play 
fast, one must keep one's fingers close to 
the keys. ‘The music teacher who knows 
the difference between the action of a 
Jong and + piston will know that 
‘the same principle applies to the action 
of a chil ‘on the keyboard.” 

How docs an artist as much in demand 
as Josef Hofmann find time to do i 
veutivework? (Continued on page 148) 


ie is motion 
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‘Test Your Mechanical Ability 


HE, remarkable 
new tests on this 
page afford an en- 

testa ela 

way’ of measuring your 

general mechanical abile a 


that anyone 


be accurate yardstick 
in determining your skill 
vd in” working 


and pub 
din the Journal of 
1 Research, 


minute. ‘Thea ‘cout Une openings yout he 
hot aching. Bisty ie excelent, Bity te oat 
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dates for training as me- 
es,and toaid 
ight 


tochoose the 


"callings. They measure 


abil 


3 in workmanship 
ad speed in getting the 
Serk done. 


test is an 
of what to 


‘completed all 
add your separate scores 
together and divide the 

three, That 


you are exception 
ICvour score ix sixt 


How accurately cam you aim, and how steady ie your hand? Begin at 
the upper left of this sting of 100 "bulleyea” mark one doe in exch 
‘rete ne rapidly an you cane Each dot most be cleatty within the ale 
‘Sithout touching the rim. Allow forty second, then have someone ore 
thebll eyes you have made. Seventy a above the average ny goad 


You Have Asked Me— 


Questions about Cellars, Floors, Roofs, Masonry, Lumber, 
Heating, Construction, and Here Are Some of My Answers 


Says JOHN R. MCMAHON 


SCINATING letters from all 
ts of the ‘United States and 


a lepartmc 
hey ‘commend, 
‘ae, debate, and mostly ask for spec 
‘Mormation’ in regard’ to the. wr 
particular problem. 

wc id og hone?” a 
fora resident of 1 
to know how to do the job, perhaps 
we tll them, 

“Is a house of rammed earth any 
ood?” asks’ Montana. ‘Then Virginia 
foment wth probe of rng 
the home—aubntil hy ain engine 
icking sound. tn. the 
rafters of my rool" complains New York, 
and at first we ‘think of referring the 
Inatter to. the spiritualist society. but 
Useide that the enuse may be a material 
one, Ne, ttn fram Government 
fecentints what Kind of bug plays 
Jn rafters and how to. wrestle with i 
re are questions about insulating 
trial, wallboard, heating, rot cov 
lumber, cement, tile, Erick an 
Inet every item periaining to a howe. 
Plans are. widely’ called for 
requests have foe referred to 
reso Teal dels in bul 

“NR kind of letter especially ap 
cies tre 9 ration is Ue bailing 
industry-~a Chicago plasterer who say 
That ais are all ig, Tout he 
wants to cite bis personal experience 
ith gypsum versus. lime. These 
Workert cn the job Know what they are 
talking about, sometimes a good deal 
beyond the limite of their trades know 
a working bricklayer who has traveled 


gan the weet and could Inte.» 
‘ fessor in history, English an 
pepe red 
Let us consider some of thase ques- 
ns which are most often asked or have 
some peculiar interest.” Take fist. the 
query onthe ra 


or clay, Ear 
ouse practically for 


The Kien was promnsigsted in Aserion 
few years ago and lately has been 
touted anew. ‘Bat the scheme is as old 
as our ploncering ancestors, Houses of 


‘of clay mixed with chopped 
metimes alternate layers of 
clay. Such walls are sixteen 
hes to two feet thick, and, because of 
prope 


of earth and straw, they are equally + 


the arid regions of the United 
al carth or adobe may be 

satisfactory. 

are disadvantages, ine 
the invitation to rats, 

The labor cost is high. 

Inloated thickness of walls cuts out Tight 

at the windows. Altogether, rammed 

earth seems to me a reactionary 

1g notion, about 

ive up the automobile 

return to the buj 

to economize a 

fare many resources in m 

‘materials and methods, 

‘A log house is out of the picture for 
most persons. Tt takes much labor. ‘To 
Tine it neatly with slabs is a job equal to 
building two regular dwellings. 

To ‘some other questions 
readers have asked: 


nd 
‘For those anxious 
‘willing to work there 


house 


Doeen't a diet floor in a cellar save 
cement and make a good place 
to heep vegetables? 


ANY used to think so a few dee- 

ades back, but now our vege. 
tables are kept in cans or in a small 
storage compartment. -A dirt floor emits 
dampness that molds or rots the wood 
joists and boards above. It makes for 
the tracking of dirt and germs into the 
living quarters. It smells. It becomes 
a mud floor in wet weather, if not a 


place for mosquitoes. It gives easy access 
to rats and provides cosy winter quar- 
ters for snakes. ‘The answer is, use 
cement. 

Besides, we have an important reason 
lately supplied by Government. scien- 
tists, They have discovered that great 
havoe is being done to the lower wood 
work of dwellings, including posts, sills, 
door frames, porch and other floors, by 
insects commonly, termed “white ants 


nothing 
which some day may su 


is to eut their line of travel 
hetween earth and. wood 


impervious bar- 
irsLelass concrete, 


What do you call 
Jiratcclass tonercte? 


TERIAL that is 
louse and. por 
‘ous even in floor base or in- 
side foundation wall. There 
should be a well-tamped 
mixture of one part ce= 
ment, three parts sand and 


Inortar are likely” to. have 
cracks and_crevicer [avor- 
able to white ants. Such 
tralls boul. be. plastered 
tn both dew with eich 
Portland ‘cement. mixture : 
one inch thick, and extra care given 
toward making the upper two feet danmp- 
foot and insecttight. To” accomplish 
i laiter in me tances nan con 
plete replacement of the upper founda: 
tons, ‘mhether Hy lifting ‘the house or 
otherwise 


Sometimes new concrete work that 
looks first class embodies the serion 
defect thi 


porous hase of 
erfill of cinders. 


‘This gives a cha 
as well as insects. 


Cement mixture. Tt is also well to paint 
the bottom of such timbers with two 
Ihrush coats of hot create, Where a 
door frame or post is attacked, eat o 

infestest part and replace with con- 
crete, Reinforce with wire mesh or iron 
ods if necessa 


slre there other woud enemies 
bevides white ante? 


S, the prierpst, ten who 
ickticking tn the rafters. Th 


taste. 


te. thee name ineles 
they tuen wood into powder. We recos- 
nize them by their dusty trails and bar- 
rows, and shotgun holes at the surface. 
These insects may be killed by mopping 
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or spraying infested wood with a chemi. 
al which is called by the lengthy name 
‘of orthodichlorobenzene. 


What is the ealue of red cedar 
‘ax a moth preventive? 


FOT much when used as closet Ii 

‘acconing to Government sciet 
tists, The odor ‘case becomes too 
diluted with air. A tight chest made of 
the heartwood of Virginia or Eastern red 


chest of any wood in which you place 
naphthalene flakes or moth ‘balls, so- 


Construction details of fame house: Upper left. crom bridging between 
Jou: upper ast lower right, two, methine of girder construction ied 
‘alse shrinkage of the frame Wwer let, joats lapped on top of gieder 


called, at the rate of one pound to six or 
“Sidctis maybe pebliy gama out of 
foths may be quic out 
existence, most sally by Carbon tet 
chloride at the rate of nine tablespoontuls 
{or a trunk oF three eups for an ordinary 
closet. It is worth knowing that coll 
storage of the usual kind sloes not kill 
‘moths but merely eauses them to hi 
months of refrigera- 
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‘These statements are hacked by the 
Bureau of Entomology of the Govern- 
ment agriculture department and_may 
be considered to supersede tradition and 
the views of Pliny. Sunlight, beating 
aud brushing of clothes are stil useful i 

‘everlasting campaign against moths. 
‘This is the time to act ready for the 
warm weather engagement, the shurpest 
‘of the year. Look for the hidden enemy 
‘under earpets and in furniture, 


Is it well to board or Line the underside 
of 00d shingle roof? 


HITS is a frequent. inquiry from those 
‘who plan an extra room in the attic 
‘or merely wish to shut out the 
drafty airs. cold and heat, 
that pass through such a rool 
covering. Wood shingles are 
directly nailed to narrow 
boards oF to so-called shingle 
Jath spaced four inches or 40 
apart, which eross the rafters 
at right angles. ‘The obj 
of the space between lath 
to ventilate the under side 
des and to. let them 
souk 


are two ways around 
the difficulty, Cover the 
rood shingles with a new 
op of asphalt, asbestos, 
ine or copper ‘shingles oF 
sheets—material that does 
not absorb water and pro. 
tects) the ‘underlying. wood 
layer from dampness. In thiscase the roof 
is made quite air-tight and is also wel in- 
slated; and lining may be applied to the 
rafters to form an extra room or two, 
Hut if you do not want to recover oF 
replace wood shingles, then frame th 
attic rooms with two-by-four 
jeilingtaembers 50 hat nai 


compared with 
where all the space is usable. Any ki 
of lining from fiber board to. woos 

'm_ wallboard mi 
of these attic 
ug andl use 
the liberal 


rooms, ‘They 
chambers. And 


despite 
spaces about them, their construction 
will check many vagrant drafts through 
the roof. 


In it better to have an exposed chimney 
or one built within a house? 


HE only argument for an exposed 

chimney’ is looks, and often that is 
debatable. “There is a lot, of misplaced 
style in massive effets an in balancing 
the ends of small house with pai 0 
‘exposed chimneys when ater 
‘would be suitable. ‘The exterior chimney 
‘wastes a great deal of heat that belongs 
within the dwelling. 

Besides this, the outside chimney is 
likely to have a poor draft because the 
hot gases within are chilled and do not 
travel upward at proper speed. This 
trouble may be (Continued on page 150) 
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Is Your Yard Youn? 


How the “Zero Mark” at Washington Fixes 
Property Boundaries and Aids Surveyors 


By Carr. Epwin T. Potrock, U.S.N. 


Superintendent, U. 


or) Te ae 


Naval Obsercatory, Washington, D. C. 


ERE are many "20 
\ scientist. workin 
peratures bases 
on what he cally 

x to see oF 


inary point where 
entire absence of heat, Very 
jose to 

to freere at 13° 


starting {rom the ea 
el States will find ack 


‘The starting point for all houndarie inthe work i nn imaginary point off the African vom 
‘Thin, ara ban eed the warting point forthe United Staten in the Naval Gee evatery 


the countries of the world. No one ever 
ero, for the reason 
ig at the 


ned above. ‘That point, you 


itself has been 


and the equator. 
Moreover, this im 


in the Atlantic Ocean, 
in the Gulf of G 


accuracy 
Did you ever stop to think that there 

is an absolute sero mark for your proper 

ty? Probably not. ‘The deed to your 

land generally te 

you that you own 

of the 

egins 
mak, standing upon a stony 

knoll, by an Indian pa 


0 IT is that, the 
corner stakes 
marking your plot of 


appeared, but t 
is recognized as you 
just where is it? 


F YOU should set 


find a definite point by 
which to locate it, yo! 


States, all 
the 


use waler- 


tory, which Snes all boundary lines inthe country (Coninweil on yuge 1 
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A pleasure cruise among the Aleutian Islands, Parker 
‘Thornton, partners in a Seattle engineering firm; 


O 


Williams, a young naval architect, and Kelly, a deck hand, fell 
into ‘the clutches of Kiska Joe, murderous hall-breed. seal 
poacher. Kiska Joe imprisoned them in their own yavl, placed 


Oomak and two other native Aleuts in charge of the yacht, 
then returned to his schooner. ‘The two ships sailed westward, 
When the yaw! was wrecked on the rocks. the yachtsmen anc 
Oomak escaped to the beach of a desolate island. Phunged from 
civilization back to the Stone Age, they built a fire without 

tches, found shelter in a eave, eaught binds for food, and 
made clothing of rabbit skins, Oomak called the place Devil 
Inland. He said it was inhabited by devils whom Kiska Joe 
eccasionally appeased with gilts Suddenly the castaways 
heard a weird, dreadful er 


the | 
but once the fog 
‘up she had dis. 
appeared. ‘There had been 
no storm, and the yawl 
could not 

out. of her way. Oomak 
knew the dest 


heyond Devil 
land, past. wh 
Kiska Joe had 
sailed early on the 

ing after the 


ways in whieh the 
vachtsmen might 
have overpowered 
or bribed the three 
mea he had placed 
over them ax 
guards, 

He wondered 


Bare Hands 


A fascinating novel of science, 
adventure and ingenuity—From 
the Stone Age to Civilization 


By Hawruorné Danie 
Mlustrated by J. Clinton Shepherd 


where the yacht might have gone. She might well have returned 
to Kiska in order to report the affair to the Coast Guard, 
which case Kiska Joe had need to watch his step. Or, possi 
the yachtsmen might have made their way to some other harbor 
in the Aleutians, or might even have ended back to Seward oF 
Sitka or Seattle, In that case, they sindoubtedly would get in 
touch with the Coast Guard by radio, and still Kiska Joe hac 
need to be careful. 

‘A wreck scemed inconceivable to b 
intuition, and without a storm to upset his rough calcul 
hhe always felt himself perfectly safe at sea. And there had beet 
xno storm. Still it was possible that the yacht oul 
on Devil Island during the fog, and. he di 
gate. But he decided to mend his fens 
that desolate spot. He made his way tot 
he island of Agattu, From there he 
crew to Kiska, where they appeared in 
(sailed for Buldir Island. 
not inquire directly, ancl $0 pret 
ness, and kept their eyes and ears 


for two or three 
weeks before returning directly to Seattle, 
the ears of 


yachtsmen. 
‘So the Aleuts got out their boat and blithe- 
ly went back to Agattu to make their report, 
“Thus it was that INiska 

Joo finally set sail a 
‘second time in. the direc- 


tion of Devil Island, 
‘On the island, in the 


meantime, the days had 
passed very som The 
ad 


ipwrecked men 


not. 


‘were in possession of 
Fre, and shell 


it was extremely 
notonous. ‘They had 
clothing, but it was 
cerude, even. though 
warm, and they had 
{thad more or less success- 
ipt to smelt iron ore. ‘The 
tools were exceedingly rough, of course, and the small hammer 
had been a complete failure. But the larger hammer was q 
satisfactory, and the axe and the adze had finally been beaten 
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npered, and had 
mh, for Willams ana 


into shape and rubbeal up. 7 
acquired edges that were reputable 
Kelly had spent the whole of one day 
slab of sandstone they had fo 

‘Thus it was that b 
Agatti, the three stee 
nd were ready for th 


teal ‘Thornton ns they sat abo 

at of eared chewesl at te mcal that 

ad come to be the cook, had prepared. Fah ard 

. emoked rabbit and eggs, bailed tna Title pool hy 
the waters made up the ten 


the fire in f 
Oomak, 
plarmiga 
dropping hot stor 


complained Parker. “I wish Ih 
"t gone 0 long without a 


‘A strony 
bly, until the water washed 
them, and from time to time a little sp 
Farther up toward the cliff stood 
cold now, b rotected fron 
rock in which lay their shallow eave. 
“The wind blew the camp fire and scattered sparks about, 
and the party huddled back into the eave to get out of the 


the sea b 


sms looked out toward the darkening sea. Whiteca 
ed Ht as far as he could sce in the ditn light of even 


and the surf was pounding in on the beach in a gradually rising 
series of roars. 

Well,” he remarked. "We are likely to get wet ere 
tonight.” 


asked Thornton. 


“You think the surf will get up this f 
“It has come more than halfway already.” 
“Then we'd better move back, hadn't we? 

“Nuisance,” muttered Parker. “Do you suppose we have 


heavier than before, spattered against the 
nice to the cave, and some of the water 
Higa into the camp fre 


ly. “Here goes.” 
“Where are you bound?” asked Thora 
‘s another hole in the rocks up a ways that's just as 
his, and it faces the other w 


“How far” 
“Right bes 

e party got to their feet with Parke 

* and began to carry their belongi 

‘A fire was built from brands 

id within half an hour they were 

ved and settled, with their moss and grass beds once more 

ready for them, with their tools and smoked meat, their extra 
rabbit skins, and the few bark utensils that Oomale had mad 

ore le, for the eave faced aw 

nd looked, instead, into the black ravine from, 

.” ‘Their new fire was protected, too, 
4 slight improvement over 4 


the stream where it comes out of the ray 
still mutteri 


and the 


thee imple task was done, and 


place up a hit before w 
take some ti 


o try: any 
to build 


added Thornton, 
‘Then we'll be set 


a log front for the cave, 
‘make a table and a bench or two, 


Parker, who had not, as yet, done 
stroke of work. “You talk as if you thought you would 
bbe here long enough to build a boat. if you would listen to me 
and make some plans for a lookout and a signal tower y 
would be doing something useful. Build a boat! ‘Tommyrot. Tt 
‘would take you months and we ii pany day.” 
‘Williams, who in Seattle had always looked upon Parker a 
. He had 
neer's constant opposition and nagging and 
hhad held his tongue. But this was too much. 

‘Why don’t you sing a new song?” he demanded. “You 
haven't done a thing since we've been here but kick. If you 
‘want a signal tower, build it yourself. And a lot of good it will 
dh you. A ship doce’ tsa in these waters one ina blue moon. 
Do you know where we are? We're 


aren't likely to come, and who else has any interest in such a 


you'll see that there 
raring in a vear. Forget your ships, 
‘rif you want to wateh for ‘em. do something else beside grou: 
Parker did not answer. The fact that ships were so rare in 
the sea surrounding their island seemed to make a new and 
profound impression on him. Perhaps, he thought, he had been 
wrong. Perhaps he had better try to do his share of the work 
fas the others planned it. Already they had done things that he 
had not thought posible. Yes. He would ti 
he announced at last ‘be you're right and I'm 


he stopped, for he had not mennt to go s0 far. 
I don't elev i he catia it aee t ms you are 

ing to a lot of hard and utinecessary work. But in the 
tne ty, so I'l try following your plans for awhile. If you are 
going to fixup th Tithelp. Ti" he hentated, 
for he didn't know what to door how to do it, “Til bul 


place.” He 
Upon such a thing 


Fine. It would help a l 


Wilts granted disrespectully and rolled over in his grase 


to sleep,” he mutt 


Thorator 
eces of wool thant lie hack 


fed it with 
proudly split from a fallen tree with: 


the axe that had been sharpen 
two or three hours before. Rain was 
to fall, and he sat down to 


* he aud to the others 
“EI -wateh the 


t escape from 
island, A boat, certainly 
But there were more diffi 
ccultios thar he had thouglt 
According to Wil they 

thre 


habited land. 
were five of them. Tt would 
take a good-sized boat. aud 
they would be unable to 
build any sort of boat that 
heavy. In addi 
Williams hae saie that the 
ig wind was int the 

ction, and that a strong 


it was also Siberia, where more than one 

had experienced trouble w 

No, they shoul go the other way’ an " 
would have to 

it acrons three hundred 

miles of open sen given to storms, and agnnst the prevailing 


might make—but out of what? 
Rabbit skins? No. ‘There would be hardly enough rabbits 
‘on the island, Tt had taken nearly three hundred to get them 
alon, He figured it out in his head. A rabbit skin was, 
roughly. eight inches by twelve: say one hundred square inches. 
Williams had said they probably would need a thousand 

feet of sail. ‘That would mean 1440 skins. Sealskins? They 
would be fine, but since landing on the island they had seen only 
‘one seal and had killed none at all. And to make sails of seal. 
ins they would neerl a hundred. "They never could get that, 
many of the skins, He sl head and turned his mind to 
other things. and after three hours of watching the Bre, be called 


‘rected a protecting thatch to Leg thera ro washing them away 
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. then turned in and went to sleep. 
Il blowing in the morning, and they were 
had moved. for the sea was washing up almost to the 
‘ate breakfast and 
decided that the day would be well spent if they devoted it to 
fitting up their new abode. 


NK went out with his spear to gt some fish Parker 
‘set about gathering stones—mont deliberately —for his 
fireplace. and Kelly. remembering that he had left a shapeless 
Ser ected ia ti okie cave ent ont nigh it Thopaion 
‘and Williams set out up the ravine to cut some trees, and had 
gone hardly more than a stone's throw away when they heard 
Kelly e 
fie!” be shouted, waving to them, He was stan 
the cave they had left the night before. They turned and walked 
toward hi 
“There's « dead man here!” shouted Kelly =f 
s ‘man?” repeated Williams as they approached. 
age oe repe ‘app 
“In the eav 


“Let's look.” said Thornton. How had come to 
bbe on the island at all, much less in the v xy hal left 
‘only the evening before? 


‘They made their way 
into the deserted ca 
‘There an Aleut, dead 
‘staring, leaned 
against a rock that 
thrust itself “out from 
the side wall. His clothes, 
which were water: 
stained and sand 
unmistakably had. ori 
ated with some trader. 
‘There was nothing elve 


alive, save for his pitiful 


‘expression, his partly 
‘pen month, "and his 
sightless eyes, 


HORNTON  exain- 


wed the sand before 
the eave, but eould find 

o marks save thowe left 
hy the heavy raindrops 
of the night before 
Within the cave, how- 
ever, he saw two deep 


grooves in the sand, 
‘They ended at the dead 
Wiliams drew the plans forthe heat on sltee, seapoth rock, then man’s heels, Beside the 


krooves were oval dents 
footprints, obi 


dn’t make them. You can tell 
else did 


Tittle group of men as th ly 
placed it in a shallow grave in the sand. Overhead the sea gulls 
sled, squawking dearly now and then. ‘The su! pounded in 
fon the beach in a dirgelike monotone. Tigh on the cliff the 
misshapen trees waved their arms as if bewailing the departed 
‘and there on the beach stood the pathetic group, small 
and defenseless amid the immensity of sea and rocks and sky. 
‘They stood reverently about the grave for a moment, and 
then, as gently as they could, covered the pitiful form with 
sand, and marked the spot with wooden cross, 
Before they had removed the body from the cave they had 
called Oomak, After much persuasion he had entered, but 
‘lg esa the dead san's face he sirank back. 


(Continued on poge 118) 
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Don’t Fall for “Bargain” Tubes 


I Did—Once—and Found That, Though They Made a Fine Test 
in the Store, in the End They Were an Expensive Luxury 


As told to Newron Burk 
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JHE, check that T made out to 
pay for our new radio ontit put 
quite a dent in my bankrull 
but the wife and I both agree 

was worth it, ‘The set worked fine. aml 

Tact we found that, while 

had cost us alot of money, 

itprometed economy inter 

‘ways. We stayed home eve- 

sings un ixtened tothe rao 

instead of going out to the 
movies oF "more expensive 
shows. 

“John,” said Mildred one 

i. after we'd had the 

ths, it 
wroadeast- | 

‘as Toul 


1¢ storage bat 
food shape oF my 
a liar, and you 


though, 
if the tubes are going hal? 
Maybe you'd hetter stop in 
the store tomorrow a 


My wife, has just one bad 
Dabit—she’s a confirmed bac 
yain unter. Lots of times 
she'll come home with an 
‘armful of truck that we really 
ea se fa ies 
cross, some." perfectly 

ful” bargains 
he next night when T got 
home she pronsly handed me 
‘Soul have to 


“LL see how they work first’ 
replied, hoping that by good ‘luck 
«she hal traded in the bad tubes—if there 


c flossy little 
packages packed with a cireular that told 
what marvelous tubes they were. I 
stuck them in the sockets and turned on 
the juice. ‘The station that happened to 
be tuned came blaring out of the loud~ 


piney we Tu 


FOR OLD Tee 


. Til look them over age 
1 couldn't fin 


for another set at a cost of $2.50, or 
only a little more’ than the price of one 
standard tube. I was rather short at the 
time and hated to have to call in a radio 

“Well, whatever was wrong seems to 
have cured itself. I remarked that eve- 


ning when we found that the 
set worked all right with the 
new tubes, Fifteen minutes 
Tater, he musi without 
warning, quietly faded ou 
‘The tubes glowed as bright 


AYBE they sopped 
Vrauicanting. "Me 


deat supgerted brightly, 30 1 
tuined-in hall a donen other 
Matione. ‘That is, L tarvel 


the dials to the points where 
they should have come in, 
b 


ke a 
“Its 
g0.10 
out and 
On 
ewe met a 
‘shark at this 


i vac that shi wae in 
Mistress tonight.” T said 

hin T knew a i 
radio. 
sail qu 
there 


jay rene tars ie utter 

Come around and see 
coun dope out what's the matter,” 

[shall never forget the look of supreme 

st that came over my friend's face 


lifted the top of the radio set 
avid saw thowe tubes the wife had bought. 

Whos mi for the ten-cent glass. 
ware?” he make, told him what hail 
happened and he roared anmercifully. 


THOSE sop tubes are pra 

hess,” he explained. "You 
right find a halfway good one out of a 
Jot of a hundred. The rest either burn 


crooked that the slight expat 

the heat when we tured thet 

4 short cireuit between the plate and the 
end of the filament which turned the 
high voltage from the B-battery direetly 
through the filaments of all the tubes 
and blew them all out. The defective 
tube must haye been in one of the radio- 
frequency stages, otherwise the high re- 
sistance in the | (Continued on page 148) 
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Trifles That Count in Radio 


‘Your dealer will be lad to text tubes for you or you cam do youre 


‘witha combination ube tener and felavenator gach au shown here 


OUR raulio re 
like a ¢ 
its 
Fe possible chances for defecti 
Jinks in the path of incoming signals all 
the way from the end of the antenna to 
the loudspeaker. At every step the radio 
signal follows the proper path only wh 
itis forved into it. If there is a chance for 
‘of the electrical energy to 
fand sneak around any piece of apparatus 
nstead of going through the windin 
you thay rest assured that it will do so. 
ty you must guard against 
even a single defective link in the entire 
‘of your radio reception. 
‘Knowing where trouble is most likely 
to occur will help you to instal your radio 
et 50 9 ‘the possibility of 
id will el 


y 
‘antenna system. Defects at 
may’ cause all sorts of 4 

signals or no signals at al 
tance, you have not soldered the joint 
between, ‘the antenna and the lead-in wie, 
although reception may be ex- 
Cellent for. months, cor 

will work into the joint and 
increase in. resistance will ent 
down the i; then, 
i the loose, ‘the 
signals will be irregular and ac- 
companied by seratel 


R_YOUR antenna insula | 
tors may cause  troub 
good antenna insulator 


thea, there will be a falling off 
in volume, particulary, during 
damp, rainy weather, 


the radio waves quite naturally will take 
the short path to ground offered by the 
coating of dirt rather than go through the 
Jonger path in your radio set. 

Another sourre of trouble in your an- 

na system that often fools even the 

sxpert radio man is the lightning arreste 
After a summer season during which 
there have been a number of violent elec- 
trical storms, it may be found that the 
lightning arrester is causing a noticeable 
Joss in signal strength. The constant 
snapping of electric sparks across the 
gap in the insulator corrodes the surface, 
and minute particles of the metal are di 
posited at the sides of the gap to for 
easy path to ground for the radio waves. 


station and disconnect the ground wire. 
the arrester long enough to find out 
volume is increased. If the arrester is 
lueing the st 
it with a new o 
Of course, there always is a chance that 
your antenna may sag and touch some 
other antenna, oF the roof. 


Five Rules for Good Reception 


Make sure that your 
is carefully installed. 
Tighten all connections regularly. 


Keep storage hattery clean, charged 
and filled with distilled water. 


Check the voltage of your B-batteries. 
Have your vacuum tubes tested at 
the first sign of weak reception. 


\dio equipment 


How to Check Up on 
Possible Weak Points 
in Your Antenna, 
Tubes, Wiring and 
Loudspeaker 


By 


Aurrep P, Lang 


large number of mech 
troubles, most of wh 


construction, there is a sh 
‘tuning coil, it shows up at once wh 
coil is first put into service: therefore, if 
your set has been giving. satisfactory 
Service, you needn't worry about. short 
circuits in the tuning coils. If, howe 
there is a movable coil in the set, there is 
always a chance that one of the flexible 
wires Heading to the eo ale of. 


TILE carly models of audio trans- 
formers frequently’ burned out or 
short-circuited jn sey meer typos ae 


20 thoroughly insulate that the 

give tro 

transfor 

only if yo 

where 

‘Of all the parts that go to make 

ing set, the 

ly to cause poor ree 

spring contacts that should 

against the prongs of the vac 
‘berome bent oF corroded. 


Your sl 
use seratehing aid grind 


proof that nol 
wrong with the sockets, 
because it may be a grid or plate 
contact that i bad If even one 
een spring = 10 touch the 
tae proms wth which soup 
posed to imal connection, your 
Keepin oil siop sour 
“The latest types of vacuum 
tube sockets make contact with 
the sides a the tube, Lesa =a 
consequently it isa eighty good 
Sica to sandpaper the sites of 
| Boprengs every few moat: 
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Sa crete 
in the chain of good reception. 

th att ad eto AN 
‘cessories to enable the vacuum tubes to 
Tunetion properly. Moreover, the wacu- 
lum tubes are the only parts in your set 
that are sure to lose their useful qualities 
in due course of time. 


FTER from one to two thousand 

hhours of use, the tube goes dead. 
‘This means that the stream of electrons 
sent out by the filament decreases in vol 
to the point where it no longer is 


capable of giving proper results, ‘The 
mere fact that the tube still Tights as 
tistial proves nothing. Most tubes go 


lead before the filament burns out. 

Tt is a good idea to have your tubes 
tested every few months to see if they are 
ning to fall off tin effi- 


POPULAR SCIENCE MONTHLY 


forty-five-volt lock falls below, about 
thirty-five volts. Occasionally a battery 
will give good results for a considerable 
Peril of Lime after the voltage has fallen 
Tew eee tetrad, bet cept 
is likely to be noisy. In addition, 
teries that are nearing the end lof thee 
teefol le are quite Hiely to give out sud 
denly and leave you with no current to 
rus Your cts ‘This unsally happens when 
‘son have pecule'at Sous howss ta Baten 
ce some important program. Play safe 
battens when the vol 

Sur Shoes the tear en Saco 
‘There is a temptation to connect up a 
string of old B-batteries in series to make 
tp the requced voltage, bat good rosats 
cannot be obtained in this way. Recep- 
tion is hound to be extremel; jisy and 
tncertan when such takes used 


between the pole piece of the lon a 


Usually this trouble shows up when you 
try to operate the loudspeaker at loud 


Yolume. Sometimes the aliver of steel 
simply causes chattering on some partic- 
ular note in the musical scale. 


OESSTONALLY it will cane a rasp 
ng ehatter on every sound coming 
ant of the loupe, Tn cone 
speaker, t test looseness inthe 
fastening of the paper of the metal disk 
at the center wl eae rattle or chalter- 
ing noises at some particular frequency. 
‘ou-may also find that some. small 
article placed near the loudspeaker is 
ng set into vibration by the sound 
res. So before you blame your lout. 
speaker for peculiar rattles, 


“. If you want to make 
the test yourself, a tube tester 
‘ean be purchased that will tell 
‘at a glance just how good your 
tube is. By throwing the be 
to the other side, the tube can 
he rejuvenated if it is not com- 
ltely exhausted. 

famous general once said 
travels on its 


with radio receivers ean. b 
traced directly to current fail- 
ure, 

When your current supply: 
fails, the difficulty always ean 
tye found either in the batteries 
theinselves or in the wires that 
carry the current to the re 
ceiver. Electric current can 
not flow unimpeded. through 
‘a corroded oF loose connection, 
0 make sure wh 


months, paying particular 
‘toraye batt 

wires that supply the A-cur- 
rent to the set, ‘These are 
especially important because 
the voltage is low, and because 
0 matter how carefully a 
storage battery is constructed 
there is sure to be some acid 


rode the joint hetween the 
wre and the battery termsioal 


AKE gure that your stor: 
‘axe A-battery is charged 
ang fall al the tive, with 
charged full all the tine, witl 
mee cieren Dore be 


make sure that the trouble is 
not_merely vibrations from 
some near-by object. 

While you probably will 


have no trouble in fixing a 
broken wire in the receiver if 
it is not hard to get at, or in 
caring for the batteries, do not 
attempt to make repairs on a 
loudspeaker. ‘The mechanis 
is s0 delicate and. the tone 
‘quality depends 40 completely 
‘on careful adjustment that re- 
pairing should be done only by 
Another often unsuspected 
source of trouble is the loud 
speaker cord, Phone cords 
thd Toudspedicer cords ‘ordi 
narily are made of what is 
known as “tinsel” wire, In- 
stead of @ solid or stranded 
wire stich as is used in electric 
light drop cord, tinsel 
used to give extreme fe 
Tt is produced. hy’ winding 
bbon of metal tinsel about a 
string. 


LECH wire wll stand hen. 
ing, innumerable 
srithout breaking, but it has 
Tittle tensile strength and one 
rently is easily broken byw 
rider yank, Sometimes the 
strand of tinal ia broken and 
the two end remain in partial 
contact so. that current can 
ite. at the poe conic 
anges in resistance whenever 
the cord is moved and grin 


sectional area of the tinsel 
also is subject to corro- 
sive influences that might not 
Irma heavier wire, A sinle 
| drop of acid from the end of 


afraid of overcharging a storage 
Gatery: ‘Moet Horses, bet: 
Late eed use Lepil from beer paved 
Sarging. "Do not neglect to odd watet 
Miter’ os solution level gets am to 
the point where, the separators or plates 
begin to show. ‘The hytirometer wich is 
used to check: the condition of the bat 
tery also serves as a syringe with which 
to add distilled water. 

Dry cell B-batteries should be tested 
once’ mangh, and it will pay you to dis- 
‘caid thein as ‘oa as the vollage of any, 


‘The last link in the chain of perfect 
radio reception is the loudspeaker. A de- 
fect anywhere along the line shows up in 
the results obtainable from the loud 
speaker; yet. if your entire installation is 
perfection itself, you cannot get good re- 
Iedetion of spech or meet he loud 


‘oes wrong. 
her ee hey aves of oedl-as 
small that you would have diffeulty in 
seeing it with the unaided eye, may get 


the hydrometer. if it happens 
to drop on the loudspeaker 
‘cord, will eventually ri 

‘The test for a defective loudspeaker 
cond is to disconnect the antenna while 
the set is in operation and turn the dials 
so that no station is tunedin. ‘Then go 
‘over every inch of the cord and bend it 
back and forth while listening 
vith yourearclscto theloudspeaker. You 
‘ill be able to tell where the trouble is by 
the noises that result: when you twist the 
cord at the defective point. 
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Hints for Radio Beginners 


When You Use Power Tubes— 


An Output Transformer or Filter Will Improve Tone 


HEN you decide to bring 
your old set up to date. by 
installing modern audio 
ioe any fort 
fication, remember that, for best re- 
sults, you ‘use either an output 
parr G — and eeeen 
Lee feaemeeseeeces 
ped eee Stee er 
the loudspeaker. 

If you use the 171 type power tube 
in the last ae additions to the 
cirenit are absolutely i. as 
iaieeries pen may ene ae 
sri josmay tne a 
without them if you use either the 112 
type tube or the 120 dry cell 
Se tad De 


ty is improved if these parts are used 
with any type of power tube. 

In most cases, there isn’t room in- 
side the set for the output transformer 
Gr the choke and condenser. ‘The 
drawing on this page shows how to 


these ‘parts outside the 


* 
Tlmnakes little difference whieh type 
‘you use, Either an output 
or & choke and condenser 
weexcellent results provided you 
Vie parts designed for such service. 
There are auumber of output tans 
formers on the market at the present 
ime that are especially designed to 
ie the heavy plate the 
type tube, 
alditional d 


rode litle 
id are entirely 
that you do not 

he regular 
16 transform. 


wile uatiey in 8 rade 
‘enables ou to choose 

itween ations that are close tor 
ter mth wave vat ha 
Font decirale to have this quali 
carted to extremes, "All the broad. 
{iMting stations radiate a wave that 
ition wth ae i yur 
tunes too sharply it 
fat lf what are Known as the 
inand with 8 comequent lowe 
tome quality 

‘Cutting of the side bands throws 
Site ghee Soatbts freq 
Si the higher audible frequencien, 
‘with the result that votces ha 
Tendency to sound throaty and 
tie eounde ae if i coming ont of 
irrrel. 

i there is. selectivity control on 
our radio. st, always operate it 
iwi the tuning as ond az posible 
‘without making i impossible to eat 
‘ut interference. 


pestle 

"The choke and condenser meth 
od of dealing with the output 
plate current. is, of course, ex- 
cellent, for this combination ean 
not be overloaded by heavy 
signals and there is no chance of 
‘ore saturation. 


Tes 


types of 


‘constructing B-battery elimina 
tors will give perfect results, 
‘Do not attempt to use the 
primary or secondary circuit of an 
iio amplifying transformer as 
recoil, Ttwill not work, ‘The wind- 
ings of ordinary audio transformers are 
not designed to carry the heavy plate 
current of a power tube. 
its at the Popular Science 
Institute of Standards show that it is de- 
sirable to have large capacity condenser 
‘at the point shown in the diagram. Up to 
about sixteen microfarads may be used 
with excellent results as far as the low 
‘audio tones are concerned. However, itis 


Ourpur FILTER CIRCUIT 


Use either an eutpat rane 
lormer or am outpet fer ct 
(Sati you installs power tbe 


pot necessary to bey four micro 
farads for practi and the 
difference between two mld. and four 
iif, while it will show up on sensitive 
measuring’ instruments, isnot per- 
‘ceptible to the average ear. ‘Be sure 
that the condenser used has a rated 
Working voltage equal to the plate 
voltage you apply to the power tube, 


When to Use Insulators 


to keep electric current flowing in 


the correct path depends both om 
voltage and on the frequency of the 
alternation if it happens to be alternat- 
Increasing the voltage in 

any circuit means that more insulation 
will be required, ‘The same eet is 
produced by ing. the frequency 
‘or rate of alternation, For 
circuit that carries current at ap 
sure of six volta is insulated by the 
este per, Eis 

ntoralternating current of, 
ve or fifty cycles. Buk 
be a serious eurrent leake 
-volt eurent. were of the 
| frequencies used in radio trans- 
where the 


voltage of the eur- 
ent received on 


signals are passed! 
through the de- 
tector tube, the 
frequency is re 
duced to the an 
ble range, but ther 
awit passes through 
the audi i. 


set the voltage is 
greatly ‘increased 
by the B-batterys 
needed at this end 
tosses and damage 


s0 careful insulati 
of the circuit to pret 
ing short 

Tn broadcasting and other high powered 
radio transmitting stations, where both 
the voltage and the frequency are ex- 
tremely high, the antenna insulators must 


‘The innulaion on the wires inside your 

fo set is of no importance at’ the 
points where the wires are so spaced that 
they are not likely to touch each other. 
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Talking Movies Take Step Ahead 


Invention Prints Sounds and Pictures on 
Same Film, Uses Standard Movte Projector 


By Auven P. ArmaGnac 


ALLED the “photopl 
inventor, C. A, Hoxie, a new 
1e 10 merge motion 
1 sound, «developed 


ceral years of experiment at th 
Y.., Inhoratories of the General 
iY amazed spectators 


of the movie camera requires 
that the sound recorder he placed at sone 
little distance from it. It is this 

that has required y 


research, 


THER inventors have traveled 
different roads to achieve talking 


TI Best known perhaps of recent 
pi inventions, the “vitaphone™ uses a 
Ing the danger that phonograph record to ree 

the actor's lips and the repro 


projector. 
ie's “sound & 
tea to photoygrapl 
e filin 
cause a la 


1» in an 


is whiere the photophone 


id from these attempts, Its light does 
§) what is called for by ker—it has no connection wit 
ath Instead. a deli 


he “mile” diapheay 
\ connecting tod rocks as the 
diaphragm pulses when sound strikes it, 
So small and light is this mirror that it 
would take four of them, with 
phragm and rod added to each, to 
equal the weight of a pin's head! 
A narrow shaft of light ricochets 
from the rocking mirror and traces 
a xigzag pattern on in the 
sound ‘camera—a pattern that 
corresponds exactly to the sound 
which is being recorded, 


takes the 
Meanwhile am 
phone in Dr. Hoxie’s 
“sound camera 

up the actors’ voices 
andineidental sounds. 
Driven by another 


“ 
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Our Growing Debt to Science 


How Lightning and Earthquakes Travel—New Paper Textile 
Developed—The Perfect Mutton Sheep—Other Advances 


On these pages are prevented each month brief 
Movies of sctentife discovery and research has 
‘nny practical hearing on our everyday problems. 


Animal Breeding Cuts Living Costs 


THE world’s supplies of vital necessi- 
ties from the farm, such as meat, 
milk, wool and grain, depend more and 
‘more on remarkable experiments 
breeding better animals and better crops. 
Recently, for example, experts of the 
mal breeding research department of 
mg Univer compe 
ents which promis farmer the Ti 
ton sheep-one whi 
‘an abundance of finest wool, and 
urprising, regularity 
istsareat work toinerease 
the milk yield of goats and 
‘Unsuspected economies in feeding Hive 
tock are revealed by other ex ts 


that grown steers apparently” cs 
through the winter on extraondivaril 
Tow rations wi 

Tn 


it harmful effects 


witxerta 
Fer 
‘of Zurich 


University, report s 
Wg aged cows and goats by 


tlund operations, 
Tesearches such as these 

important bearing on the prices 

wwe pay for food and clothing. 


have 


Amateurs Discover Comets 


EMARKABLY enough, the 

two most recent discoveries 

of comets in the heavens have 

heen made, not by professors 
with high pow 


telescopes, but 
mers "who 


Tins 
‘Mric 
the y 
discovered by another South 
African amateur by the name of 
Blathow 


Fireflies’ Secret Sought 
FSOME in tor could dupli- 
‘ate the processes by which 
frefies produce their “cold 
Tight." he would doubtless revo- 
Intionise artificial lumination. 
For the efficiency of these erea- 
tures in getting light out of 


Dr. W. W. Coblentz and Dr. C. W. 
Hughes of the Bureau of Standards, 
analyzing this cold light, have split it into 
its various colors and measured the energy 

each color. ‘They have found, for one 
thing, that in different glowing organisms 
there is a wide variation in the colors that 
compose their light. 

Other studies by Prof. E. N. Harvey of 
Princeton University indicate that the 
light is produced not by combustion but 
bby a kind of digestive process. 


Animal Life Chemically Started 


biochemists of the 
California have worked 
‘some of the secrets 


| 


a grayish white powder, ‘The most 
significant experiment, apparently, was 
the actual fertilization, with it, of eggs of 
the common sea urchin. In other words, 
new individuals were actually produced 
by the substance, though its chemical 
composition still baffles. 


Ri 


Children Steal, Poor Honest? 


Y PRYING into the workings of our 

minds and emotions, psychologists 
‘are supplying startling new knowledge 
‘on such varied subjects as how to choose 
«8 vocation, how to pick a wile, and how 
to bring up children, 


tests are being 
spat in Fal life te help young people 
pick the trade or calling for which they 

are Dest fitted, Th 


ri Pie 

head of the Sorbon 

Inhoratory of physiologi- 
ology. 


eh wrath 
prot 
dishonest. wan hee 
to he indicated b 

tests at Columb 


versity. Hundreds of 
children of varying cir- 
‘cumstances were given 


Tite boxer containing 
coins and told to solve a 
puzale involving use of 
the coins. OF 250 orphan- 
age children, only 
‘tole from the box, while 
eighteen out of a hun 
dred. pupils from an ex- 
pensive private school 
ibed to the 


other remit, to answer 
eatin hte the 

masculine nan and the 
“4 women make 
marriage! 


Trailing Ancient Man 
MIUCH of all wo ow 
‘ahout the history of the 
earth has been brought Uo ut 
lis men who risk their lives 
search for knowledge. As 
his is written, a sixty-one 
year-old Swedish explorer, Dr. 
Sven. Hedin, braves t 
moil in China and the host 
its people to explore deserts 


a given amount of energy puts 
‘our most improved incandescent 
Jamps to shame. 

‘Two Government scientists, 


ner Asia, now barren, but 
believed once to have been a 
melting pot of peoples. 
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Other explorers, who are digging into 
ancient soils, recently have come upon 


fascinating relics, A little headless 
statuette of a woman—a “Stone Age 
Venus” —probably 25.000 years old, has 
found near Vienna, Paintings exca- 
vated at Corinth give evidence that 
ancient Greek athletes excelled our mod- 
a champions in agli thas 
heen found the secret tomb, ‘with 
treasures, of Queen Hetepheres. who lived 
3,000 years ago and is believed to have 
heen the mother of Cheops, the pyramid 
Innilder, most famous of all the Pharaohs. 
From the soil of every land science is 
unlocking a wealth of new knowledge. 


He Makes Earthquakes to Order 


to find new facts 
about earthquakes, C. Maurain, a 
French scientist, grew impatient with 
seating for natural earth tremors and 
accordingly devised a way to make eart! 
quakes to order, His made-to-order 
quakes were achieved by shaking the 
ite strata about the town of La Cour- 


oring points was recorded wi 
ismographs, His results, for that loc 
y, showed a speed of about three and a. 
Lualf miles a second for the first shock. 


Woman Invents Paper Textile 


ISITING a Paris dressmaker several 
youre ayo, an American woman te 

nyarked, half jokingly that it was a 

ily paper could nok be used i 

stad of wool as an intertining f 

coats, ‘Today, after years of study, 

the woman who made that remark 


Mrs. Nina Duryea, of Stock 
bridge, Mass—has developed a 
remarkable new textile material of 
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New shorthand wether ignas ei rm-channelitih aviators at lance te weather hey wil 
‘Croydon 


fncounter ea foute. Demonstraed recently 
{acne rectangle strign to indicate the went 


paper composition which promises to find 

countless the making of clothes. 
According to. descriptions giv 

new textile, called "sona,” 

‘warp nor woof, nor an 

or weight. I 

loth, “remais 


drome in England, they wnbine 
, damgarus low Ceode and he Vite datence 


reat, and yet is tougher than leather an 
impervious to wind, cold, dust or moths, 
‘Having no threads, it cannot ravel. 


Mind Reading Tested by Radio 


THERE such a thing as the 
2 A few weeks 


apectac 
ts history. 
brooks 
of Harvard University 
‘conducted one ‘test. 
person sitting at a table 
over & pack of 


on the card turned up. 
At an electeio signal 
person. in another room 
ensleavored to tell which 
feard was being thought 
of, ‘The results, accorl- 

Estabrooks, 


Far more spectacular was the 
nation-wide radio telepathy test 
stayed in England by Sir Oliver Lodge in 
onjunction with the Society of Paychical 
Research. Various ebjects, such as play. 
ing cards, were shown to six “agents,” 
i while they eancentrated on the ob- 
ject, Sir Oliver, broadcasting by radio, 
sked the listenersin to tell what the 
Giyjock Wass More that 10,000 replies 
were received, the results of which, at 
Writing, bave aot yet been tabulated, 


Minnesota Makes Radio Record 


rc 
Neihalng vessel 60 niles fromm the 
South Pole afew weeks ao picked 
ra 2 

Tso 


thousand miles of going halfway around 
the globe. A wave length of thirty-eight 
meters was used for the transmission, 
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Puzzling Angles Spring to Life 


Winners in Our Stomachion Contest 


are reproduced here. The prizes 


FIRST PRIZE, $25—Mrs. George A. Reilly, 
Providence, R. I. 


SECOND PRIZE, $15—Rev. F. C. Rufle, Newton, Kansas 


~ THIRD PRIZE, $10—Virginia Buttry, Rogers, Ark. The Hold-tlp 
Handspring Five Prizes, $5 each William H. der, Brooklyn, iia iad 
Third Prise | pp. Frutchey, Paterson, Lovett, Weaverville, € | 
omer, Ark 
ith, San Franciseo, Calif, 
AE. Warren, Ada, Ohio, 
Ten Prizes, $2.50 each 3. Bal Fraser, Vancouver, | 
Mrs. L. A, Nelson, Abingdon, Il, Mr. W. N. Olive, New Iberia, La, 
al ‘The Goose- 
‘The Ski en 
Jumper Second Prize 
1 WW ervey Rey Fi. Wate 
Wwe Dat NY ‘Newton, am 
= 


Old Lady with Umbrella 
i 


Wild Mongols Torture American Scientists 


‘WO men who dared torture at the tured by armed Mongols, they 

hands of savage Mongolians to obtain were beaten and held prisoners by cord: 
scientife. trophies in strange forbidden about their wrists, drawn ae tight as two n railroad, ‘whence they reached 
Tands—Wiliam J. Morden, leader of the men could pull them, and shrunk still Peking and home. 
expedition ad James L. Clark, assistant tighter with boiling water. Finally re- 
director of the American ‘eraphs that are tnique—in- 
Museum of Natural Hi [ ‘Tuding even pictures of the 
met ie, cee | savage Mongols who tortured 


from their perilous search. ‘them—will soon occu 
Scarred bodies testified to lace of honor in the museum. 
Tier wrists are now prac 

they 


¢ icy fastnesses of 
the Russian Pamirs they 
brought the finest collection 
ever made of the rare ovis 
poli, the fabled mountain 
sheep of Marco Polo, and the 
first’ motion pictures of it | 
ever taken. ‘Inthe dizy 
heights of ‘the ‘Thian-Shan 
mountains of Ching ‘they 
‘caught roe deer and, speci- 
mens of the great Thian- 


af electric shoek, where the 
‘Mr. Clark gives a vivid 
Fictite of thei trip over the 
Boas Bis, bere ost 
16,000 feet high an 
through blinding whirlwinds 
of snow. “We had to travel 
early in the morning. for the 
heat of the sun was s0 terrific 


Shan ibee. ‘They traveled. in that at its height 

their quest, from 500 fect | ~ the snow so that, anythi 
Ivelow sea level in the great would start an aval 

salt waste of Turfan to an Caray im Wag Se Mu footfall, even a shout, would 


altitude of 16,500 feet in the J. 1, Clark on a yak, hunting the cvis poli io ite beak Asiatic haunts bring down a snowslid 
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Are We Electric Batteries? 


Tiny Life Cell, 4/1000th Inch Long, Electrified in 
Amazing Experiment, Becomes More Active Than Ever 


ITH a glass tube whose point 
inglelifecell, 


ng organisins are 
‘excellent conductor 
of electric 

More, he has shown that 


Dr. Jacques Loeb, world 
famous biochemist, held that 
life isa chemical mechanism. 

, bacteri- 
Amer 


id the electric current to 
the body. 

Now comes Dr. 
fan, of the University of Cali 
with the, discovery, 


ogy department, that proto 
plasm ivan exellent conductor 
ff electricity: that, the basic 
Substance of whiel the human 
ody is made is stimulated by 


lealt 
ith a single cell approximate- 
ly four thousandths of an inch 
in diameter. ‘To int 
lect 


inch tip!—smaller even than 
the microscopic cel, 

How he accomplished this, solving a 
problem on which scientists have been 
working for a quarter of a century, Dr. 
Gelfan tells 

“To force an electric current through 
the microscopie ‘spark of life,’ E had to 
devise electrodes with ends sufficiently 
small to penetrate the cell without de- 
stroying it. T took a quartz tube about 
nineteen thousanrths of an inch in diam- 
‘ter, heated it over an oxygen microflame, 
fd, at the proper instant, pulled it apart 
rapidly. In this first pulling apart, I 
ned hundreds of tubes by having: too 
reat or too little heat, by the unsteady 
movement of my hands, collapse of the 


By H. H. Duss 


minute tube, or for various other reasons, 
‘Taking one of these already almost 
microscopic tubes, I drew it out again in 


two of these, filled each with agar, 
cutting the fine ends off evenly u 
microscope. The agar, I found 
est conductor for the electrode because 
of its salt conten 

“Silver wire, coated with sl ide, 
was inserted in the large end of each of 
these pipettes, and I found myself with 
two nonpolarizable microelectrodes. It 
took me more than a month to complete 
these fairy-thread electrodes, so many 
were the tubes broken, closed by heat or 
otherwise rendered useless.” 

Then Dr. Gelfan cornered his 
plastu, the Adam and Eve of the 


the beginning of life. With it beneath the 
eve of a powerful microscope, the 
electrodes were fixed in carriers 
could be advanced one ten th 
of an inch at a time, and minut 
‘current was applied to them 


through the: 
single cell. “A delicate galva- 
rnometer showed the current to 
be passing through the proto- 
‘Thus was established 
ivity of the life cell 
“The protoplasm was thei 
released. in. the infi 
drop of water from wh 
taken,” says Dr. Gelfan, "a 
it at once showed. greater ac. 
The ex- 
conducted r= 
peatedly, with other proto: 
plasm, with the same results, 


R. GELFAN'S 
seems to 


discovery 
first step 


todiseaseliusudvanced trement 
dously in the last quarter of a 
century. Where, s0 Tate. at 
1914, the life expectation of a 
Ml of ten years was fifty 
we years, il in sixty. 
years for a child of the arse, 
fage today. ““It is disgraceful 
criminal now to die under 
aerenty five ears of age," says 


Ireakiny 
Dr. lexis Carrel 
bone, muscle 


the animal body from which bone and 
muscle came. ‘The 

phage—those infinitesimal entities which 
destroy _microbes—provides us with an 
agency for the control and prevention of 
epidemic diseases. But science still has 
not discovered the means whereby new 
tissue may be replenished at the rate it 
is “burned up.” 

What we now need is a means of res 
toration and stimulation, not of the 
glands and organs of the boty, but of the 
microscopic, individual cells’ of which 
the body’ is composed. Dr. Gelfan’s dis- 
covery seems tobea step in 
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Mice Army Invades California County 


FUSE creaming squads of men 
in Kern Count 7 are resorting 
to warlike methods to check, an unpre. 
ccedented migration of house mice. Ousted 
by torrential rains from a dry lake has 
nillions of the rodents have overwhe 
neighboring towns. At Taft, a 600-foot 
t three feet deep, strewn with 
poisoned wheat, was soon filled witli their 
dead bodies, In Maricopa and Bakers. 


Jupiter Swings In 


REAK weather and pos 
Fog etopnies ex 
predicted by some 
tists as Jupiter approaches 
i. to reach his 
this year and the following 
twelve months. Our neigh 
bor planet, they say, has a 
far-reaching influence on 
ar solar system by virtue 
of his enormous size—illis- 
trated in the imaginary 
drawing at the right, Sup- 
pose Jupiter were put in the 
place now occupied by the 
‘moon, What a magnificent 
fight he would be ashe rose from the ea! 


Hi 


historic Great Red Spot that first puzzled 


astronomers in. 1897. ‘The moon ap, 
pears iffeant dot at the upper 
left. When Jupiter reaches his nearest 


‘approach to the sin 


the period of maxi- 


mum sun 


spots is 


expected to occur 
at this time—the 
Earth, during the 


the weapons 
used. In many places 
highways are s0 
ered with dead mice 
that th 

t 

night livia 
come to eat the 


autumn, will pass between the two great 
members of the solar system. Abnorn 

therandine ‘senie'strai 
possibly in earthquakes, are forecast, 


New Record for Seaplanes 


N UNOFFICIAL world’s recon for 

@ seaplane was made recen y 

. Frank H Conant, flying 

racing seaplane over a six-kilot 
mile) course over Long Island 
230 miles an hour, ‘The previous recon 
for seaplanes was 247 1m) hour. A 
French airman holds the record for 
planes, 278 miles an hour. 


A Banquet in a Smokestack 
TEN fifty ser! who had built the: 

of a great copper 
works in Douglas Aria. gnthered recently 
fo celebrate the 


May, 1927 


Way Found to Film Bacteria 


Date bacteria took their tu 


actors in amazing 


i of 
‘of Physivians 


* developed 
this form of ren 
possible his remarkal 


e pictures, 


‘Motion pictures of bacteria have hither- 
to heen impossible because the intense 
heat of the ordinary 
source instantly kil 


taking the new pictures, a eur- 
ce water was arranged to flo 
th the glass slide bearing th 

the heat fro 


tures are photographed and studied, 


Diamonds in America 


ARCH. for diamonds 
ss has revealed unsuspected riches 
in widely scattered districts, 


apes tasignat tare tans one 
Arkansas has the only diam 
‘orth, however, At Murfree 
boro, in Pike C said to 
have yielded thousand 
nest of all was a 
1924, largest. eve 
tinent. "Tt we 


there 


Flies Taste with Their Feet? 


HAT a fly tastes with its feet and not 
‘with its proboscis, is the theory of 
it E. Minnich of the Unive 

esota, following int 
ants. Placed on a tasteless oil, the 
Hics seldom took the trouble to extend 
their proboscides, or suckers, seeming to 
nw in advance that it was worthless as 
Allowed to walk over wet. sugar, 
array of nungey 
descended to lap up the food, 


food. 


Amewicax woaex have lost 3300 tons 
of hair to the barbers’ shears in adopting 
the bobbed hair fashion, estimates 
Permanent wave specialist. There are 
14,000,000 with bobbed heads in this 
andl half of them spend $13,000,- 
(000 a year for having their locks waved, 


May, 1927 
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Factory Power from Tropic Seas! 


WAR SURFACE 
= 


REA 
EVAPORATOR 


CONDENSER 


Punbwey 


ee 


<ignvonns i 
ft 


RETURN PIPE FROM 


Frenchman Plans Strange Floating Islands to Harness Ocean's Heat 


HAT floating factories drawing 
‘their power from the ocean depths 
some day dot the tropical seas 


‘factory islands would be like 
ly shown by our artist above. 
id power buildings would be 
de, At the edge of the island, 
hi, Claude suggests, may be a quarter 


diameter, ships would «raw 
up to discharge supplies and -take on 
Nesom, Aacines cusps eg ta 


en iecp the pootson-euppartad, hes 
island from drifting. 
“FWvith his co-worker, Paul Boucherot, 
Prof. Claude has exhibited before the 
French Academy of Scie 
model to prove correct. 
that, ina partial vaenum, tepid water will 
boil of its own accord to furnish steam. 


‘The same idea is applied to 
factory. For each power-house section, 
pe draws tepil water into an evapornts 
‘hamber, where under reluced pres: 
re it would flash i 
the immense slow-spreed. turb 
steam drives their whirling blades 
‘enema by cul water pipe fom 8 
Aepth of Uitee thousand feet in a huge 
tral conduit. ia 
‘Such a plant might develop three hun- 
dred thottsand horsepower, Claue says, 
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Wood Waste Helps Make Fine Swedish Iron _New Picture-Telegram Service 
between Berlin and Vienna 
ASTER even than word-for-word 
‘transmission, the newest method of 
audiograms tratamits a picture 
actual message. Perfected at 
erin, rain writin matte cove 
the space of an ordinary post card in 
three seconds. In the service to be 
opened between Be 

on the m 
Tengthes 


io insure accuracy. 
is saved in the transmission by 
aan arrangement, that makes it unneces- 
1 heretofore, first to. photograph 

We message. Directly attached toa eyl- 
ial transmitter, th ‘of the 


smaller the telegram 


HE ‘was found too glaringly new the faster it can be sent. 
planks, there i to harmonize with its dig- 
tes the crear, to a nif surroundings, the art . Builds Rotor 
ill not make trim boards, Instead of work was given a coffee 
throwing it away, howev ill ath that effectively. sub- Windmill — 
‘owners have found ued its self-assertiveness. | a VRE soter etna 
rs blast Alprevious washing of the | successfully 


‘oped by Anton Flettner 


‘ips is being adopted 
‘other useful 


it extracts pure iron from the statue with tea had failed 
Huge piles of leftovers from the sufficiently to. steep the 
Whig sae are saved from the waste neweomer in tradition. 

is efficent scheme. 


Glass Bell nong them a new 
Hothouses notor built in San 
EAR the Croydon 


dirome, in. England, is 
‘one of the strangest ar- 
dens in the world. How | 
upon row of bells fine the 
open field! The bells, oF 
re of lass, 
and protect. early Vege 
tables from the late winter 
frosts Beneath them early 
vegetables mature ahead of 
don mar- 


tion purposes. ‘The 


juct at the stacking yards. 
sy illustration at the left 


Dinosaur Tracks in Connecticut 


HERE a power 
North Branford, Cow 


‘As in the rotor ship, a 


otor turns. the 

ul the revolv- 
wee exerts pres 
th is translated 
into power. "This new 
principle would allow a 
small motor, aided by the 
wind power ntilized in the eylinder, to 
do work which would ordinarily require 

‘greater horsepower. 


‘upon 


found be- 
Valley, but 
three- 


No Poison in Carbon Paper 


USPECTED of having caned the 


ness of a isoning, the 
carbon paper used to make 

peveritten duplicates hay just heen 
given a clean bill of health by the U.S. 


Bureau of Standards, 
Septic poisoning results from bacterial 
infection that follows ski 
injurious chemical subst 
War Department employe 
ws of the carbon paper he had been 
ig were submitted to the Bureaw for 
with the results stated above. No 
‘of soluble acid. alkali, or compounds 


conta 


London Statue Aged by Coffee 
NEN pate soeditybecone old ones 
in London, England. When a re- 


cently erected statue of Joseph Cham 
Berlain fn the House of Commons lobby 
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RDINARY road by 
‘would be of little a 
region of California's Imperial. Valley, 
where paths are obliterated overnight by 
avalanches of wind-blown sand. ‘The 


ig methods California Highway Com surface laid loosely on cross timbers, as 
by build n in the illustrat 


Dodlily and 
ns alter Wi 


roll to 
ta of'& plank adjust itself to the surface of the sand, 


Your Footprints Betray You of the Na- 4 ‘This Tire Patch Sticks! 


tional Industrial Confer- 

‘OOTPRINTS are better tl ence Board, which bases a TUDDED with steel 

nts or any other scientific method them on statistics that ts like phonograph, 

of identification, Dr. Joseph J. Interland, have just been compiled. patch, 
‘New York scientist, be . 

he declares, shows. 

of 


ly 
he hole 


the 


‘and. savings 


counts are favored ly TY in the tire cannot! bulge or 
‘Who Works for a Living? whose income is five thou hecome enlarged, it is sald. 
FLVERY third person in the United sand dollars or less ‘The novel neces that urip 
Sates goes out and works for a the easing ar thru thr 
living. ‘The rest are women, children, the sixply fabric of the pate 
clber” dependents, and avery” small A Home Gym Seon the inside 
erate cis and mighty few R. the man who likes 
‘of the last, for the bulk of the nation’s ‘off or be; 
money, three fourths of it, is earned bw the day's work with a Tease Oftice Clatter 
those who toil, ‘These figures are the little healthy exercise, NOISY office makes a 


here's s compicte sow typist eccuning to 
alts Pen ime 
fils right pricy steet points tout «University, Amid honking 
‘the patch firmiy in place horns, jangl tel 
bells and im 
squawks produced by 
five feet from her desk, Mis 
tapped ost 


Rowing” in, the 
‘home tym." Other 
stpparatn develope 
‘very muscle and 
Sraan fa the body 


ug on. Absolute quiet 

apparatus, reducing ap- not essential, the tests 

paratus, and a wrist devel- eller lost 2.7 ounces af wei 
Oper. Adjustable weights hours of typing when the room was quict; 

aiapt it to the strength of und orice as touch under 

grown-ups or children, the artifie 


Ovenstze snowen baths sprinkle trees 
with artificial rain in California; aerial 
pipes spouting water replace irrigation 
ditches where high priced eropsare grown, 
and land is expensive. According ta Prof, 
IL. A. Wadsworth of the University’ of 
California, more yield from the orchards 
justifies the added expense. 
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Will Mystery Car Break nici mcieaieulnsidactaoeteense 
World’s Speed Record on Florida Sands? og ir 


the coveted tte," faatest thing on land 


Motor Ship Hi 


ITH this 


nge dachshund of a 

car, Major H. 0. D. Seagrave, = 
British automobile racer, will soon try 
to break the world's speed record on the 
each at Daytona, Florida. His mystery 
id to develop a thousand 
horsepower with its Ina 
recent road test, it is reported to have 
cen 170 ies an hour. Over the 
or Seagrave 

7 Bee aN 


hips. fit 

. | carctaker, 

L the mechanical cw in milked twice 
~G a to the sccompaniment of whirring rotor 


‘lectrie. cow 
s said to yield ws 
pasture 
‘of the 
ly fro 


Il car over 


ee Comer teens | “| Toy Race Track Offers Thrills 
‘a 
The Biggest Hands in Baseball . 
HE 3] 
the 
player in the world, an Ls 
Citi ying "sevens =: 
is nnd is D. Foley, 1 freshm erat Digrend of he 8.8. arranging hi ry thatthe to 
allege, Worcester OES SS orees' time from start to finish iv about 
In the ‘which suppiien the ship's a an actual contest; and 
‘Femengere with ersamy salle chance alone, he 


what order the horses will fi 
more than 40,000 possible cor 


‘Temperature Runs Clock 
wie ‘no apparent outside 
source of power, astra 
in the Federal Pc ct 


AMEE es 


temperature f 


FD. Foley, who claims the bigaest 
iy run the stra 


ht tor das anda ia taseba Can youbest ba? 


yy to run indefinitely 
only a two-degree change in temperature. without attention. he 
You could put such a lok in your home says: it keeps perfect 
and forget about ity the Swiss inventor time in spite of it ahuter Drove Ragu actor and inventor of the mew ty race 
declares. Not only’ does it wind itself, unusual construction. __Ebagrntulatcs Ruth Thoma, actca, on picking te wing one 
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Skiers Learn on Chemical Snow 


SO,THAT, Londoners may practice 
skiing right at hom 
by the time their annu 
Brtisher's winter paradise—Switzerland 
comes around, a leading London de- 
partment store’ has installed areal 
practice slide in its own building. Here 
enthusiasts learn to ski on an indoor slope 
covered with u chemical snow substitute 
te for the practical purpose of learning 
the fundamentals of the sport, is said to 
becevery hit as good as te real thing. 


Marvelous Violin Varnish 


ISCOVERY of a varnish t 
applied to an of 
will give it the marvelous tonal 


perfection for which the ol masters 
Instruments were famous lay in the 
varnish he used on them, Losada ae 
concluded after years of ‘research. 
Now the French Violinist reports he 
has perfected a similar varnish that 
hopes soon to olfer free to musi- 
ns the world over, for the sake of art 
‘of various makes, 


Who carve the weather man te stingy with socw? 
[Not Londoners, whar have this artificial snow tide, 
‘Mere sre sme’ them Hearing the Hick” turn" 


Movies Linked with Radio Talk 


N ODD combination of voice and 
Pictures under a new radio s) 
recently amazed an 
many. Theatre 
picture thrown on the 


distant radio station 
came a scientific lee- 
ture to accompany it. 


theatre that project 
‘ed the movies. 


Fire Escape 


Strange Plane Resembles Bat 


Mee, xrotesue than the bat that 
inspired its design, this amazing 
aimplane representing man’s Iatest at 
tempt to learn new seerets of speed from 
the flight of birds, recently made its fir 

trial fight in Paris. Even the propellers 
are of fantastic construction, though the 
machine is powered by the newest Bleriot 
motors, of the type designed for commer- 
cial airplanes. Vertical fuel tanks sur- 
round the narrow cabin from which the 
pilot steers the odd-looking craft. 


vw and surprising. Delia 
Heath of Brookisn, N. Y.. 


swings out from ‘the roof 
and ‘drops the, first ten 
rungs. ‘other rungs 
Uunhinge and follow to the 
alk automatically. 


He Makes Wind Run His Clock 


RAY breezes, trapped in a strange 
dmill with funnel-shaped vanes, 
supply the power that. runs this extraor 
dima clock They Lit tel balla, 250 
invall, which, dropping into # cup on the 
drive shaft, drive the elock by ite ‘ir own 
weight, The dropping ball runs down a 
chute into an elevator operated hy. the 
‘wind, and then is hoisted agai 

ste "upper track: relly to 


stop, as long as outdoor 
hanista, 


Seventy-Y ear-Old Woman Invents Novel 


Teader fold wp under 
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Camera for “Picture Memo: 


ing, has a telescope finsler, 
ix done by pressing a lever 
instead of turning a key. 


ice with plenty. of driving ov 
frogen bumps ane in iey ruts, itis 
first precaution to look it 


over carefully and make sure th 
the parts vital to safe driving are 
proper cons Roush going 
Drovluces an excessive amount of 
Vibration in brake rods and spring 
shackle bolts, and the steering: apy 
paratus suffers under the severe 
‘rains imposed on it by ram 


i possibly fatal ace 
failure is nearly as disastrous. Play 
safe by following these suggestions: 


L.Test the tightness of every 
bolt, nut and cotter pin in 
every part of the steering ap- 
Paratus from the steering 
Wheel to the front hub caps. 

2.Go over clevis joint in 
the brake rods and make sure 

that all the cotter pins are in 
place. Replace every cotter 
pin ows signs of wear 


Racing Shell Built of Metal 


LIGHT that you could put it on 
your shoulder and go for « hike, the 
latest racing shell is made of duralumin, 
the same light metal alloy that goes into 
inp aaah ata ae es s 
for the Naval Academy at Annapolis, the 
Sect feeren epee 
merece bent rseeeeel tree 
im which Navy oarsmen have in the past 
Feepeh Ror epee tere at 
and the designer, Walter Hoover, expects 
it to slip through the water with scarcely 
cea 
If he proves right, the Naval Academy 
will have an eight-oared shell made of 
duralumis the use of its crew. 


O THAT he who 
& manual trainin 


a North Carolina 
school has invented! 
a portable type 
writer case that tn 


these, & 
iewspaper man can type his stories, and 
8 field engineer his reports, om the spot, 
Without waiting for the uswal writing 
facilities. Attached to the legs are com= 
Partments for paper, dictionary. data 
sheets, and postage stamps Leslie K. 
Singley, of Hendersonville, N. Co, is the 
creator’ of the ingenions case, and the 
photos show it closed and open. 


This Gaff Hook Gets the Fish 


NE nibble on a fine equipp 

‘his new gaff hook isa fish su 

for it wakes You practically certa 
1 ecording tothe 


Quickly attached to the Tine after a bite 
hhas been felt, the device slides downward, 
‘loop at the 


Instead of w 
bait before attac 
kept in readiness 


Hy a slip loop 
biting 
itmay be mai 


Upheaval Lifts Atlantic Cable 
AN yo ure a fold 
ceartir’s crust strong eno 

in the short space of tw 
area the size of Greate 
height of 11,000 fect 
Such an en 


jew York toa 


: 
ing near the British island of St. 
Fitens, oa which Nupolcon I spent. the 
Hone, When 
it rested on the 
bottom of the sea, about 14,760 fost 
below. the surface.” Recently, when it 
ecame necessary to repair the cable, 
it'was discovered that that part of the 
tea bottom had been Tift "more then 
11000 feet, which brought ‘the cable 
svthin 3000 fect of the sea level 


‘Tur prone nex has 18,800 eyes, the bee 
who does the work about the hive hus 
6400, ut the queen bee has only 4900, 
according to Dr. D._A. Slocum, bee 
expert of Washington State College, 


a 


May, 1927 POPULAR SCIENCE MONTHLY i 5 


Machine to “Feg Your Pulse” 
FOW you react to flurprise, fear, love, 
Tiquor, coffee or cyarettes is said to 
be revealed with scientific accuracy 


new “vitality. meter,” invented by a 
University of Berlin professor to record 
graphically the rate ayd the nature of 
FoStt pubes, “Attache! to the wrist of 


the person being examined, ive 
detector transmits to a recording paper 
drum every heart action and vibration of 
the nervous system. Far mare I 
cian feel your pul 
hive, it is sai with 
rs.” Dr, Rus 


Chicago Sends Traffic Violators to School 


RAFFIC law offenders 
andl fined, are now giv 
to teach them better obsery 
class above 
speed oF 


n Chicago, after heing duly sentenced 
he Furth t of class instruction 
ice of the 

the traf 
of traffic are gi 


Film Improves Night Snapshots 
ABLE results with instan 


tting good, clear 
favorable Tight condi 
with a fast lens, it 
phing of night street 
scones ahd electrically fighted 


‘The slghteat changes in the rate ante nature O€ the tub. 
Jeet pulse beats are charted accurately on the mwving tape 


Ilow Much Do You Know of 
the World You Live In? 


Phe new ex 
‘os the ordinary Bn 


Vest Pocket Speed Indicator 


es 
ct answers will be foun on 
cM6. 


‘speed indi 
tured below, against it andy 
Titerally.* 

ndicator's sid 


1. Where do most of the arti- 
chokes come from? 


2. Whar «tate produces the most 
wheat? 


3. Where can the northern 


"owe IN this motor cop draws up in TERE esas ap 
front of the station house and | 4, Whatare the oldest evidences 
‘engine, he bends over and of man in America? 


is clutchlike lever on the right- 
so that it {hand side of his Then he dis. | § Why wore the native Ameri- 


may be carried handily in a vest pocket. jnounts le sing on tho 
two sulistantial legs that feature a new 6. Where are emeralds found? 
motoreycle supporting device adopted by | 7 What ational festival 1s a 


Rhode Island and Connecticut police. 


* singing contest? 


8. Where are sand storms some- 
times encountered at sea? 


| cod ogg’ 9. Is the story of the flood found 
peer = Seine " only in the Bible? 

mn 10. What mysterious ruins have | 

heen discovered in. Cambo: 

dia? | 

11, What is copra? 


12. What crab breaks coconuts 
for food? 


heavy machine cannot slip or fall 
owner while h 
is no wrest 


Sint cniiheinstuih sacs, “TON Oe toteee Oho ee, 
‘Sinireds the seal pote Mtsbeneabietions and speeds on his way. 
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ns His Auto on Acetylene Gas 


Nail Clipper Easy to Use 
JEST thesdishtestpresureon thehandle 
innceded to work this new nal clipper. 
Te jas are ground tog 
fevers magn 
fle and nail cleaner m 
attached, and the device i held 
voted clip and kept in a.case 


‘Acarburet 
with the un 


P le 
he glass covered safety 
Tighis 


Hice- 


Device Opens Garage Door Electrically 


TH the new aut 
strated, ¥ 
n Ws iF posh 
uunscen hands when th 
wheel runt over tg 
plate in the drivewa 


tic de 
garage 
auto 


A Record Cut of Douglas Fir 


MONG the largest of its kind, this 
giant tree fell with a rending erash 
to top aif a record cut of Douslas fir. 
Special saws of uinstual’ length were re- 
(quired by the mighty girth of these fore 
tans, Moving them after they had leen 
felled was an engineering pro 
self, andl as mui eutting as possible was 
done on the spot. 

These monsters of the Northwest 
challenge the reputation of California's 
relwoods for . Note the 
height of t ‘in comparison 
with the Iimbermen who have labored 
with saw and axe to fell 


‘Mechania of the electric daor opeocr— pai of large gears comected to the doors 
Dyads and rotated by a motor.” Above, the ground piste which, tnder the weight 
oF the car, acts as a push button. The doors are coved by'a button in the garng™ 
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Magnetic Roller Rids Roads of Nails 


Holds Check Stubs in Place 
HEN you make a fresh entry in 


have one of these handy holders to Keep, 
in ace, curved sheet of 
three 


New Metal Alloy Found 


ARDER steel or softe 
lead, according to the wa 


pervious to powerful acids: it may replace 
Platinum, he says, wherever that costly 
1 in industry, on account of 


magic when 
above, 


hes the mag- 


Portable Folding Garage Shaped like Mushroom 


RIVE up to th 
xarage, raise a handle, 
entire front half will aide up so 
iN 


portable 


pull on the chain han 
the handle closes it agai 
Made of two steel se 
that telescope into each 
as shown in the two 


» the garage reduces 
construction to its 


‘Tiny Plane for Submarines 


‘N THREE minutes a tiny new French 
seaplane, said to be the smallest in 
the world, can be assembled piece by 
piece on the deck of a floating submarine 
and made ready for flight, according to 
reports. ‘These planes will be carried b 
every submarine in the French Nav 
‘They are said to rise from the water in 
hiine seconds, and a few minutes later to 
attain a height of two thousand feet. 
‘As quickly taken apart as assembled. the 
Portable plane is to aid the submersible 


raft in reconnaissance in time of war. 


ior of pushing the magnetic roller 
along the avenue. 

icture, A. W. 
aking «test d 
of the efficiency of the 


Mightiest Land Fire Engine 


APABLE of 2 stream of 
water nearly twice the height of the 
£233-foot towers of Notre Dame Cathedral 
a new fire engine, latest-acquistion of 
the Paris fre department, is the. most 
powerful land firefighting machine ia 
the world, From a distance of two thirds 
ofa mile it can, it necessary, pump the 
ater that it hurls in torrents on a bare 
ine ullding Only the Brconts of New 
York and London ean surpass the jet 
thrown by. this mighty machine. ihe 
foe of which ach hat wo ten are 
iired to handle the nora. “The puny 
elf weighs six and one half tons. 
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“Practical New Inventions 


Noninflammable Fuel 
Device to Eliminate 


Liquor Test, 


w, 3 


tocpedo-dropping plane adopted by the U. S. Navy. 
Swings Bad teciwerd Hie a bar's co Unt cam be cried et oul puree bento 
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Born of Human Needs 


for Airplanes, Radio 
Batteries, Poison 
Other Devices 


Foe tesning prize fighters, the 
Ohaervatory Boxing Clu San 
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It Sews Seams with Liquid Metal Stitches 


Hes, pails, milk ¢ 
tod 


ts spots of n 
titeliex to bind top 

rietal, ‘These spots mer 
making a continuous joint 


“Business as Usual” 


HILE wreeks 

the apart 
Housed it, and lite 
roof ov 


its head, a. 


strncture 

razed, depositors for 
standing m a corn 

plate glass front gone 

ants by light 

covering of 

1 below. it 


URVEYE 
make it appear n 
war map at Princeton Uri 
illery practice realistic to 
of the Princeton 
the Reserve Officers 

ing Cone 
mical smoke pus 
repent | exploding 
spots 

dica 
les of 


lasses that 
‘a novel 
iy makes 


through 


Puffs of Smoke Add Realism to War Map 


May, 1927 


meet 
Mec 


instructor, who follows thy 
data and commands to 
joining map is criss-crossed with lines 


war map to students 


showing where shells with various ranges 
would strike, Over this key 


Hfcsal smoke is released, Fol. 


a pu of 
Jowing “shots” revise te range. 
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Amazing Model Depicts Entire Oil Field 


RECENTLY constructed master- 

e of model making, made in y 

California, depicts in miniature ev 
re oil indust 

feet long and 


action—a real well gush- 
, a lighthouse flashes, 
and automobiles race 
around, connected to 
a belt concealed un- 
derneath by means of 
a extending 
through a narrow slot 
in the miniature road- 
way. Gasoline filling 
stations, even a tiny 
model of an airplane, 
show uses for oil 


Ttcovers 
ided 


transportation, and uses in daily life 
‘ture at the right shows the first of 

the wells. ‘The transporta- 
tion seetion shows oil boats in docks and 
‘il tanks; the “‘uses" section shows, 
mainly, an automobile speedway’. 
Sparkling life is added to the model by 


as above, that regulay 
is of the dist 
“school” 
ther car attached to the t 
-s complete and comfortable living 
‘quarters for the traveling teacher. 


settled districts of the 
ntario, Canada, where 
few permanent 5 uses have been 
built, classes are held in specially equipped 


New Machine Prints, Scores and Cuts Cartons 


whisked out of 
Below at the at 


ng a roll of paper 
‘sheets, accord 


aa ~~ 


‘An il edi miniature, Note the tiny fg- 
{rev of workmen going about their various jo 


Hooks to Hold Scaffolds 


(G from the is bracket 


H 


and quickly sw 
to its maker. ew invention f 
grasps an upright pole, clamped by its 
‘own weight alone, and makes lashing 
with rope unnecessary. From its U= 


place, ae 
invention fi 


calf pote realy 
for a crow bar to be dropped ita postion, 


then sus. 
to high 
used 


Ape hooks xalfling 
ed inva few moments. An a 
peed bid ie hae be 
Er Goverument hows 


AN amasing new proc 
fet tobe a 
object to be plates 
bardment from a fi 
in an electric vact 
‘alos of precious metal dislodged by the 
lcetric current are hurled. across. the 
vacuum, to attach themselves with 
terrfieforce to auy object which is placed 
iv their way. 

Anything at all cam thus be plated, i is 
said~metal objects, wood, even clot 


Device to Burn Small-Size Coal 


W you can burn stale, coal in 
‘your furnace, at a tremendous sav- 

ing, according to Dr, W. A. Noel of the 
Department. of Agricultus 

scientists have perfected a device 


ig draft needed to burn “buckwheat” 

Without this, the small Inmps 
ld smother the fire, as they pack to- 
gether more closely than the large sizes 
You are accustomed to nse, 

Hollow tubes with holes punched at 
intervals release streams of air in the 
of coal, Heat from the 


Seasick? Try Oxygen 


(GEN is the latest eure for sea- 
‘kness recommended by German 
physicians, When the gas is inhaled for 
three or four minutes, they say, the sea- 
ssick person 
even nausea ceases. 


¢ illness fs caused hy an anaemic condi- 
the hrain—a condition that oxygen 
is said to remedy 


Now the “Skyscraper Garage 


N THIS ne for the cars of 
‘ou ean park your 
the street! “The 


ery that modern tall buildings, housing 

thousands of workers in their 

stories that rise from a 
wee, aggravate the trafh 


by 
if the cliff-dwellers no room te. par 


probler 


‘cars, with consequent congestion of 
‘4 and other transportation lines at 
Shoaing ti 
Ne 


applying the skyscraper nlea to garases 
Parking space for two thousand cars is 
provided on the eight loors of this garage 


12-Year-Old Bird Sets Record 


‘OW long can a bird live? A new 
‘official record for long life a 
thered tribe has been. set 
4 pintail duck captured 
Calif, according to the 
vey of the U.S. Depart 
‘Attached to the 
‘years ago, at 
a member of the 
Bureau's scientific staff, a dated band 
Proves the record authentic. 
‘The longest previous record was that 
of a stork that carried a band of the 
Rowiten Hird Obsereatory, in Germany, 
for eleven years. 
Of the immense number of birds in this 
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Dr. Noel with the new cos! burning de 
vce, designed tobe placed im he box 


fr shot and their bands returned 
Bureau last year to 

‘The recovery of bai 
Survey, also throws light 


Fight Deer with Moth Balls 


(OTH. balls are the latest we 
fruit growers 


agai 
iat despoil their orchards. Loath 
to kill the animals, local dwellers are 
heeding the advice of state game wardens 
that moth balls are just as distasteful to 
deer as they are to moths. 
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Scientist Offers New Theory 
of Earth's Origin 


HAT the earth was never a gascous 


ng theory now said to be 

Prof. 'T. C. Chamberlin of 

‘of Chicago. “The carth 

grew out of a solid core,’ he asserts as a 
of study. 

‘Known as the hypotlie- 

s explanation of the earth's origin 


vagrant star, tentatively y 
Dr. W. J. Luyten of Harvard Observae 
‘approached 


berlin declares that the 
. unsymmetrical shape 


waracteristicn ns 
does the earth on a large se 


Wealth in Abandoned Ore 


NCE a mountain of pure metal— 
then abandoned when its supply ran 
Tow and other mines were discovered — 
now Iron Mountain, a picturesque beauty 
spot in the Ozark range of Missouri 
to ring again with the clatter of drills and 
hammers. While its phenomenal supply 
af pure meta lasted, lower gra ore-was 
astclully dumped ‘and left untouched, 
though it contained from twenty-five to 
forty percent of iron, Now this dump ane 
the old shafts are to restore iron mining in 
Minsurt afer quarter of a cent 
Joseph Pratte, a French prospector, 
accidentally discovered Iron Mountain. 


Houses “Poured” in England at One a Day 


N Balnon foresaw houses of 
nolded concrete, poured at one 
stroke, his dream was hearer realizat 
than he thought. At Leicester, Engla 
the amazing scheme has been 
practicable. “Into a built-up casing, 
wpe of the fin- 
Molds are then knocked 
its final 


Suction, showing 
plant st work rope 
Ping the” concrete 
{aco the wall molds 


roof to be fitted. Two houses 
is reported as 

Alter foundatio ich 
‘of the standard mold sections is set in the 
place its etering designates, Mah 
hoists concrete to the top of a steel tower, 
to drop it 


twodays 


io the molds. 
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i films or the “vitaphone’* recor, made 
smical composition by an earlier process. directly. 

‘margin voices picked behind a sercen on which an audience sees 
hone. For the theater, a the pictures, loudspeakers voices 


simpl 


rand sound are photographed by a single will take either the new to come from the actors’ lips, 
Wants Bright-Colored Buildings Outdoor Map 
Covers Garden 


Bt 


EWEST scheme 

to make geo 
raphy attractive to 
‘young folks, a u 


visi 
ecture seen by Leon V. Solon, chair 
the Architectural and Allied Arts 
Exposition at New York City, comes true. 
portant, he says, to choose colors 
I have the best, ps al 
effect. For Wall street, in New York's 
ial district, he sguests “a soothing 
quiet nerves subjected to con- 
Blue, he agrees with 
probably the most restful color. 
Properly used, Ely J. Kahn adds 
concurring with Solon’s theory, colors for 


have seas 
on which they ean 
paddle about in boats. 
According to P. Hop 
king of Santa Bare 
ara, Calif, designee 


Inildings will not seem bizarre. ‘They will of the map 
blend with the landseape and pass une crete 
noticed except for their pleasing effect. Pupils padale in bouts around the coastlines of this unique map 


E 


“Canned Heat” for Italy’s Railway Trains nt a i ghd 
NOVEL idea has just been intro- fn the’ foreground ‘with the land -o 
duced in Ital heat” for gine, steam is deli Sicily at the left, appears in the 
IC ae Wek veamen ran Toke we ilustration—stil incompleted, of course 


Next Month! 
Igoe lke bing res 


of the sea, you won't 
wean Yo miss 


“Black Death” 
By 


FirzuGH GREEN 


in our next issue. Commander 
Green, besides being « well 
known writer, iz. U.S. naval 
officer. If you have wondered 
a life om submarine is 
Tike, rhis tale will tell 


Benda, Maker of Masks, Satirizes Humans 
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HOUGH masks are as old ax civil 

ion itsel 

famous 
ity, Lae 

tly modern ty 

of Ue stage is willing, 


rough Wh 


Lights Attract Food for Fish 


vel aceon that provies them with 
natural food ina spectacular way. He 
festooned atrings of clectrie lights just 
three inches above the surface of the 

on after dark. 


come to fit about the brilliant gt 
to furnish a meal for leaping t 
‘water just beneath. Now each nigh 
soon as the lights are turned on, the fish 
‘come to the surface for a royal banquet. 


Hearing through Finger Tips 


FFINGER sips eptace care with the aid 
of an electro-magnetic vibrator that 


auents, aceorlin 
Recthventern Uniersiy, Bi 
remarkable deviee, de 


persons learned to tell the" 
thirty-eight different words. 


Science Studies the “Hot Dog’” 
Nw. the familiar hot dog, otherwise 
the fanfare, eming 
in for accntife attention Ie food eae 
~obted by na is heen 
sufficient to allay hunger pangs of 
fort Temes tbe fovetipaed Uy the 
UES Repartmen of Agselte 
Scientists of the Bureau of Animal In- 
dlstry wonld like to ind ont what chem 
ren sa amine 
peepee 
is i jous kinds, hot dog in- 


cluded. Little has been done in the past 

to determine these facts, though sausages 
of different varition are said to be an 

Saget port of Anes’ diay 


Surgical Tools Carry Lamps 
INY electric ight bulbs are mounted 
on the shafts of the newest surgeon's 

instruments, invented by Dr. H. Hacbler 
‘of Berlin. While the ssirgean ix perfor 
ing an operation, the lamp directs « tiny 
circle of Tight into the wound, and 20 
supplements the room's light 


Models Ships He Served On 
Foe aa British naval of 
i oe fle ate of Gren 

gland, is now engaged in crea 
Ieepeakes of those days little more an 
Ditious than the general run, He i bul 
ing a remarkable series of models 
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A Whittler Champ 
WHEELING woot is 
‘one of the pleasant. 

to while away 
rs, accorting to 


wood. 
Tratton ‘hoot, ‘botile ope 
screw, all fashioned from wood. 


Airmen Told to Chew Gum 
SIDES his onypen tank, the aviator 
‘who dares 

‘8 pack of ehewing gum 

mended to, hy the Royal 

wachoot of London, E 

rapid descent, itis expli 

swallow rept 


Deep-Sea Diving on Land 


IS curious paradox was recently an 
actual fact at Hazelton, Pa. When 
mine was flooded with water, a great 

‘coal company in the mountain district 

tcngnged a deep-sea diver from New York 

to go trouble-hunting a thousand feet 
elow ground. ‘Tried for the first ti 

the history of hard coal 1 

Lehigh region, the experiment was suc~ 

‘cessful. “After an hour in the depths, the 

diver reported that pumps in the shaft, 

submerged under forty-eight, feet. of 

iad quit working: and the com- 
pany immediately remedied the trouble 
hy drawing off the excess water, 


‘Tas, U; S, Pubic Health Service ecom- 
mends for baldness a good tonic, massage, 
and a dandruff antiseptic mixture of alco- 
hol and castor oil. These measures, they 
say, will help conserve what man 
Still has, thongh, there is little chance of 
bringing it back if you are already bald. 
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French Secretly Developing 
High-Speed Auto Engine 


CAN meters be designed ta drive racing 
cars faster and faster? Or is there a 


hy virtue of ite 
waxing speed, Tiny pistons are geared 
to travel up an down in the ev 
ossible, Special spark plugs 
and valves feature the new engine. 


Earthworms Sing, Says Science 


F YOU don't believe that earthwo 

tiptoe 
ig, says Dr. 
New York 


almost unbli 
by a Hashlight 
in the aet. of “inj 
ss, make these hoises by dragging 
their minute bristles over the edges of 
their holes in the ground. Mangold, 

ever, believes they “sing” by clicking 
‘mouths open and shott. 


Seeks Fortune Raising Frogs 


IGHTEEN thousand frogs to the 
tere is the Emil Hen- 
h (below), of 


“The photographer worked faat to “catch” 
these lively subjects atthe right moment 


POPULAR SCIENCE MONTHLY 


She’s Boston’s Only Woman Watchmaker 


EQUIRING. 


Miss Bessie M. 
Austin, only 


Work. and be 
Teves more wom- 
“heal into 
he shop she 
ly 


‘Miss Ain. Fs her shop, restoring wn ailing watch to good thalth 


One Auto to Every Three Adults in the Country! 


th 
» this year's license 
with a grand total of 22,342, 


very fifth person 
has an 

ures sh 
457 passe 
tered, Our motor poplation h 
eleven percent in the last year, despite 


Woman Runs Two Big Garages 


n don’t understand 
at any rate, Mrs, 
Mabel Ha wuston, Til. who 
owns two of the largest garages in her 
town, After her husband died. Mrs, 
Hansen took over the management of 
30-car garage. When she found the one 
next 
chines, a Serious con 
that too and 0 
Now she spe 


mach 


ile 
cars, about hall 
rest of the world outside 
ed States. California is close 
. and five other states each have 
more than « tuillion, 


‘work and study b 
Meek, of Chicago, completed 
clof Lord Nelson's 


Aayeshi 
the deck —equipn 
carvings on bow and ste 
‘other incidentals of construction, 
fare reproduced faithfully—even 
the exact method of lowering the 
lifeboats. 

Tt was on board this same flag- 
ship that the brilliant career of England's 
great naval hero came to-an end, in the 
‘course of an engagement with the French 
ship Redowltable in the Bay of Traf- 
algar. Nelson was pacing the decks 
urging his men on to victory when the 
ships came together, and” the great 
commander was struck by a musket ball 
fired from the rigging of the French ship. 
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[At tat good light (oF the dresing 
{ablesaye the maker of these new 
tdectre lamp brackets that are screwed 
{athe back Of the mirror om either nde. 
‘Pwo curved arma bring the light around 


the edge of the mire 19 the front igers that eran the wool, The 


‘evice wil bold dahclot, als 


(Over the eonet shelf slips this 
Sever rack, to" accommodate 
ny number of thes hangers. 
maya. in pace ‘by. its own 
Aweieht, and & bent Up prevents 
Trev hangers trom. sipping Of 
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| oday’s omemakers 


2 hin and ei new decaae 
Fetched ian “Anore Tie sept aanpan to ere 
‘ . ‘all dirt that might be swept be: 
atten nceee ol seath tng pou ewer 
sho ort ape rowel the BeSaaan the anat one we 
Tee la then pled trou 


ue clothes wring: 
3 ‘machine separates 
pent or beans Hom their halls at 
oor as you insert themst Roles 


‘Teakettle and doubte bolt 
cr ace. ingeniously com 
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Sam Loyd’s Page 
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How Sharp Are Your Wits? 


Try These Fascinating Tests to Measure Your Abilities 


The Nine-Celled Square 
NSPECTION of the design above, a 
‘square containing cells, 
tat eight points o 
ber of branches 
The rule for un 


necessary to 
design. will require 
separate cont 
or eros ? 
Let us imagine that the figure is pro- 
duced by the laying down of four sep. 
arate wires, of uniform length, all bent 
into the, same shape and not’ crossing. 
What wil be the. common lng 
shape of those four interlocking wires? 
“tt robe calls for una con 


couteati 
test your 
‘For your rating turn to page 147, 


A Visual Promenade 


'HIS is « visual pilgrimage, S wea 

‘your eye must start from cell 1 and 
follow a certain route along the lines to 
cell 12, after having made a single call 
‘at cach of the ten intermediate celle. If 
you can mentally direct your vision 
through that labyrinth with reasonable 
‘ease, vision and mentality are working in 
nice cooperation. ‘Time yourself; then 
find your rating on page 1 


their person 
Messenger 
cents; 98 owed two cents 


who owed alike smount to43. 


45. 


all three. How was it accomplished 

‘One who has a talent for accountan« 
will sort out those facts and figures 
few mi The correct answer and your 
rating will be found on page 147. 


Mental Scissors Cutting 


methodically will be evidenced by your 
speed in reaching the solution. For Your 
rating, based on the time it takes 
turn to page 14 


‘AM LOYD, the world’s 

‘most famous puzzle man, 
offers these brain-teasers 
from month to month in 
POPULAR SCIENCE MONTHLY 
in response to requests from 
hundreds of readers. To use 
them as real tests of your 
mental ability, time yourself 
in solving them and compare 
your time with the ratings 
‘on page 147. 


Tricky Digits 


RE we see how the digits, w 
ven and odd figures” grou 
separately, by employing vulgar fra 
tions, may’ be made to sum up to 5 and 6 
respectively, Can you discover another 
hod of presenting the two groups, this 

ng top-heavy frac 
tions, to make the two sides add up ex- 
actly alike? For the solution, of this 
tricky problem, turn to page 147, 


A Joker in the Scales 


'N THE upper scales, the bottle weighs 
8 ounces, In the lowe 

same bottle weighs only 646 ou 

merchant who could purchase his goods 
Fight side of tho: 


nake 
might 


is may be made to balance 


‘yourself; then turn to page 147. 
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Are You a Throttle Hopper? 


Needless “Stepping on It” Strains 
Every Working Part of Y our Car, Says Gus 
By Marvin Buxn 


ERCIVAL STEBBINS jammed ut a lot 
the throttle down to the floor 


myself,on 


is always like that, T've 
stiffs to sleep in my’ 
int of no staying powe 
bins ruffled up like a wet 
“This isa good ear, Ewant 


you coulln’t budge this, boat!" 
imine a tow rope and TM show 
vont that a lightweight ean, bring home 
the bacon if he's trained right,” Spuds 
suggested good-humoredl 

shrugged his thin shoulders. 
ad any use for & Low sope 


bounds and. vigorously thumbed 
the horn button preparatory to 
nual wikl dash up May 

his hand discal 


making: his 
il. He i 


the a dash of water'll pi ET out your chains, then. Maybe I 


the ot got something to pieve out with.” 
opened. the back compartmer 
Inis car and fishe hort fengts 


de open tating a 

mattered to himself. 

‘when a piece 

tril felt ook, hel pens ot old my 
‘ree poor binds ta 


” 
per. Now 
the brake 


What Was Wrong with 


wien to pull ie 


milating the flimsy steering wheel Captain Horne’s Car? hen to hit hard 
with considerable skill. Almost at the THE 3: ran ad conmeronlly Be cums Rit 
{op he came upon Stebbins parked by N THE January tune Porcian Scrrsc car ahead unlil the slack was almost 
the rowside. Peeling ‘outof the rope. ‘Then he stepped on it 
“What's the matter, ki y tioned” auto, offering a prise of 25 bit, and the slight jerk was sufficient 
down for the count?” he called. | foruhehest Ietce explaining the trouble te,atart the big car i 
“Tt looks that way," admitted Steb- | and telling how to weercome it Ison was lean 
hins glumly, as he closed the hood. "A. 1. Mallory, of Lebanon, Kansas. sins door of the Model Garage ast 
fine shape, the prize. The timing chain on Captain up, waiting for Joe Clark, his partner, 
pesthipe. Horne's car was jumping teeth, and many to return with some parts for a job he 
the motor began to roar, but the car | Tomtetante indicated thie ae the souree of wa Forking On long it would 
slowed dawn eu fe Mallory, Ja ‘was wondering how long it woul 


“Must of 
somewheres,” suggested 5 
be it's a ease of bad wind. ‘Them b 


be before you showed ip om the end 
Gus calmly observed. 
(Continued on page 151) 


Curate diagnosis of the trouble and the 
Simplest and most effective remedy. 
= = } 
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Seven Useful Kinks for Your Car 


How to Solder Tank Floats, Build 
Clothes Compartment, Plug Leaks 


| Ten Dollars for an Idea! 


‘TERRY W. BROWN, of Mo~ 
sillon, O.. wins the'$10 prize 
this month for his suggestion of am 
‘auto clothes compartment (Fig.7 
Each month PorctAR  Sciexct 
Mowtay awands $10 in addition 
to regular space rates to the reader 
| sending in the best idea for motor- 
ist, Other published contributions 
| Will be paid foe at usnal rates. 


Fg. Solder carburetor o¢ wncaum anit 
fons in thin wy to ake ight seal 


HEN you attempt to solder T= 
up a leak in carburetor or 
vacuum tank float, the heat of 


etn ti ane te i ‘aide 
loat to expand, ‘The alr pressure pro- 
thuced then forces bubbles of air through 
ing to solder, mak pe 
nal the hole. By sree es 


ressel full of water 
difficulty ean be 
keeps the metal of 


Tole in the tankinstea 
® of the seams, you wil 
find that the soldering is much easier if 
‘you cutoff an ordinary brase pin and push 
‘what remains of the shank through the 
Troe as shown, 
I hea party le with ai 
os can drive it out by mipporting 
With the ‘hole dows, and. heating ‘the 
of the float by holding the hot 

ron clove to it with- 
‘ut actually touching. 


Protects Garage 
Padlock 


NYONE who has tried to 3? 
unlock the padlock on the 
garage door after a freeing 
storm, when the whole 
ism of the lock is 
solid, will appreciate 
simple. method show 
Fig. 2 for keeping water 
the padlock. An old seetio 
can'be cut in the shape indicated 
tacked s0 that it covers. the padloc 
Note that the padlock is protected from 
the bottom by the folded and wired flap 


Fig 6 A few cork in the tool box 


Ingenious Clothes Compartment 


N LONG motor tours or camping 

trips it is dif it to keep clothing 
ee ee aia eee ae 
of packing space. The space underneath 
ee top. ee closed car se Pe ant fe 
Sore Se See ee 
the inside of the top. One edge is at- 


(CROSS SECTION OF CAR, TRAY UP 


Fig. 7. Clothes tray fr campers and tour 
Sts. Te takes up ite space under te top 
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‘EASED AND 
| Rabe on 
‘ese Unes 


tached by means of strap hinges as shown, 
On the underside of the other edge are 
fastened several large screw eyes. ‘These 
act as buttons for short pieces of strap 
ttached so that when the hoard is swung 
there will be a space of two or three 
inches for clothes. 


‘These Jacks Will Save Tires 


1G. 5 will show you how to make up 

ple tire-saving jacks so that you 
fan get all four wheels off the ground in 
i ant. A hole somewhat larger 
tin a pices 


‘ot is fitted a short piece m 
slightly less than one and one-hall 
wide, “It should turn freely on. the bolt, 
As you push the frame toward the ear, 
the tite will be raised off the ground. 


Removes Spindle 
Bushings 
RIVING out spindle body 
J things Hot oy 
‘unless yor have a specia! tou 
designed for this 
job. However, aves 
the sides of the bu 
greatly 
Unelamp the blade from the 
Ihacke saw frame and pass the 
blade through the king-pin 
hole and then fit it to the fran 
as shown in Fig. 4. 


ve the Running Board 


TTPHE common practice on light 
cars of supporting the chassis of 
the ear on the runt 


boards when the 


running boards are not ¢ 
portso much weight. "The 
halves of a rear axle housing can be € 
off to the proper length to form sub- 
stantial frame supports us shown in Fig. 


y enough to break off 
manifold bolts 

to stop the water 

the system from draining away, you eat 

lve he ea with cork shown in 
ig. 6. A spare cork or two in the 

box may come in handy as a substitute 

for a petcock in the oil or gas system. 


— orca sciesce aosrmty a 
‘ 
a 
Severn he cel 
of the telephone — 
AT SERE: 'S reason a-plenty for family re- But the “‘speaking likeness’? doesn’t 
mblance between the telephone and end there. Back of microphone and tele- 
the microphone, familiar symbol of radio. phone is the same engincering skill, the 
Each isa gateway of sound. Through the same care in making, the same great 
telephone transmitter, your voice starts on factory—the Western Electric telephone 
ters the microphone, later to spread far and quite natural, then, that you and 
wide to every tuned-in receiver. Or the countless millions should have come to 
-—~. orator’s voice, in a Public Address System, depend for information and entertainment 
dj passes through the microphone to a vast on the telephone’s younger brother, the 
Back ef \ auditorium’s remote corners. Western Electric microphone. 
SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 


© ™ 


on «radi, tot or 


burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Buy separately or in assortments 


Here’s an all-around boat 


‘OU sail when you want to. You row 

when you want to. To buy such a boat 
might cost a hundred dollars.or more. But 
with Stanley Plan No, 19-E, you can make a 
combination boat like that in the above pic: 
ture at little expense. The plan also shows 
just how to order lumber and other materials. 


—— 


Of course you realize that good tools are 
essential to good craftsmanship. Most car- 
penters prefer Stanley Tools. Stanley Tools 
are also the first choice of thousands of manual 
training instructors. The Stanley trade-mark 
assures durability, correct design, and right 
“feel.” 


° The best tools are the cheapest to use 
Ask your hardware dealer 


‘You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Priced from $5 to $20. 


‘Your hardware dealer has Plan No. 19-5 as well os 
other Stanley Plans for making useful articles, or he can 
act them for you. The plans cost only 10c cach. Ask 
hhim also for Catalog No. 34-E, which shows the most 
complete line of woodworking tools on the market. Tt 
is free. If he cannot supply you write to The Stanley 
Works, New Britain, Conn. 


STANLEY TOOLS 


© This seat on « radio, tool or off burner advertisement signifies the approval of the INSTITUTE OP STANDARDS. Se> pare 8. 


a 


ACK of space for a workshop or 
‘even. for a workbench ix 

i, more and) more, to 
jeulty in the 


pes 


average small home. ‘The modern flat 
for apartment is planne 
might. of giving the lu 


apartment dwell 
tools does 
despair, however 
who is deprived of access to a 
workshop oF to a workleneh, 
imost every hiouseholl the 
Kitehen table or 


Tn al 
small 


for ordinary work, trough the 
tise of a simple, detachable hewels lope 
like one of those shown in the acc 

iMhustrations. When the work 

ete the tp may 
quickly and the table 


fy 
and about $ in. 
longer than the 
Jenath of the table 
top. Southern pine, 
Douglas fir, eypress 
oF anyother soft 
‘wood that ig not too 
expensive is, satise 
factory for this. It 
is advisable to. get 
the hest grade 
available and to insist that the piere 
iry in omer to prevent warpage. 
it is ordered surfaced on four sides 
(S48), its dimensions will he 184 by 
about 11 in,, which is satisfactory. 
TT plank is fastened to the table 
rth two large clamps, one at 
each end, 50 placed as to be out of the 
way as much as possible. Tt is well to 
serew two cleatsacross the board on the 
underside, spaced so as to fit snugly 


rs 
Bi Arthur Wakeling. Editor 


A Bench That Takes No Room 


How You Can Make a Removable Woodworking 
Top for Use on Any Kitchen Table 


By Ki. E. Ericson 


Fie. 1 (upper view 


‘These take 
the C-clamps when planing oF similar 
work is being done. 

For the simplest arrangement, two 
huanel serews will form. an inexpe 
‘ond satisfactury substitute for 


a 
in a small space 
not in-use. Tn addition, the 
hand screws are of frequent tise 

cla wether work that has been 


tor the top surface 

Tench for planing the 
edges of hoards that 
fare not too wide to 
ibe stipported in this 
way 


‘OR wider bourds, 

the screws are 
placed so that ¢ 
ner jaw of the hori 


free end must. hav 


Festaiord 
wrell for ipping because the saw ean he 
Fin down past the level of the bet 

{bed stop made of wu 
prove quite satisfactory for this type 
Etbench. Such a stop wil also help to 

down the cost to teniondins It 

fan be made by the common method 
oT eewiog a V-shaped sot ia ons ell of 
& piece of wood and nailing it on the 
bench at te letchand end. 

"K little more "(Continued on yoge 201) 
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‘A Boy Can Build This Boat 


Speedy Toy Motor Cruiser Run by 
Radio C-Battery—Costs Little 


By Freperick P. Berrian 
'ST mention motor boats to a boy without difficult 
d vee Uhe broad smile workshop, 
his face. ‘That's true, too, 
nd that is a 


is you can make yourself if 
boat that will run spe 


power, ng the small drawings on page 98. ‘That 

‘OL all the shop problems Thave tried is'n somewhat tedious and difeit task 

with boys in my manual training classes, and you can save yourself the trouble hy 

nothing has been as popular as the mak- 50 cents to Porcian Scursce 
Personally 1 find Moxrucy, 230 Fourth Avenue, 


“But it isa pretty hard je 
to make a fast, good-looking toy motor 
boat,” you may. say. 
‘That depends. Some model motor 
boats are so elaborate that they call for 
the utmost skill of an experienced me- 
chanie, but the type of boat to be de- 
scribed in this article is so simple in con: 
struction that it has heen built repeateally 
by boys of thirteen and fourteen years. 
Little skill in the use of tools is required, 
mat ight errors in measurements 
‘and fitting are not apt to do any particul 
“The very fact that public school 
pees build the model so successfully 
indicates that the boat can be made 


‘The necessary tools are a nail hammer, 
serew driver, backsaw or handsaw, dra 
knife, block plane, bit brace and 4 and 


ouge, fret saw or coping saw and bl 
hack sav, soldering iron, small tin snips 
co old shears, pliers, oilstone, try-syuaze 
ses Poa, Hk Soe a yt 

ning wp ‘block and, of course 
ther tools may be used, if at hand. A 
yood pocketknife will accomplish won 
ders if skilfully used. 

‘The materials required are 3 pes. clear 


"roa, whieh le 29 
tong a 


white pine 114 by 634 by 28: 
quantity of 

thickness to glue up into a block 4 
white pine bg by Ub 

few small piece 

5 im, thick pine and mahogany (or 

other hardwood) to make the decks, 

L pes, white pi 


aby 
for the stand: 1 pe. 34 in. out. 
sside diameter seamless brass tubing 17 


S8e by. 


outside diameter 
seamless brass tubing %@ in. longs 1 pe. 
sheet brass of any gage from No. 18 to 
No, 22, 4 by 4 ini toy motor of the 2 to 
4 volt type: 2 rad 
2 Hlashdght lamps 
Tnrass grommets ( 
dowel stick 2 {1 long: 1 dox. brass serew 
eyes or serew hooks 1 in. over all and at 
12 or It 
square 
fed Sue foe bottry sommes: 
magnet or bell wire for battery connec 
ons: stall brads, small brass screws and 
FOR Bsshing the oat, very, smal 
mts of shellac, red mahogany 
wood dye or varnish stain, and paint, 
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brushing lacquer or enamel will be 
cled. 

‘The largest. item of expense is the 
motor. ‘The boys in my classes use a 
small toy motor that costs less than #2. 
Some of them have kept the whole cost 
of materials within 86. In the average 
home workshop it may be possible in 
‘some cases to keep the cost even lower. 
heeause there are always odds and ends 
of lumber, paints, wire and the like, on 
hand, which ean be utilized in this 
of work 

‘The boat is 434 by 63% by 28% in. 
‘The hull is made af three pieces of clear 


jess makes a more secure glued 


‘The gluing is w most important part of 
the construction. If the pieces of woos! 
are not flat s0 that the surfaces come to- 
gether perfectly, oF if the glue is of poor 
Suality, oF if itis not ap- 
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just as if they had been glued. Then 

turn back the spindles one or two turns 

and lay the hand screws near where y 

. This is to avoid 
lity of the glue 


becoming chilled, 
If you have no hand screws, you may 
be able to borrow some from a friendly 
carpenter. If not, you will have to devise 
some means of clamping the pieces to- 
ether. You can, for example, make a 
clamp by cutting from a heavy plank 
two pieces a little larger than the whole 
block is to be, and nailing short strips to 
them in such a way as to form a sort of 
crate, open at both ends, into which the 
boards may be slipped when they have 
been glued together. Have ready a 
ber of wedges that can be driven between 
the top of the glued-up block and one of 


7s 


glued boards together. Indeed, very 
heavy weights would serve, such as a 
pile of stone paving blocks. In any 
event you must have some means of ap 
plying pressure quickly and eas 2 

Lay the surfaces to be glued on radia 
tors or some other mild source of heat for 
about ten minutes before you apply. the 
glue. If possible, get someone to hel» 
‘you so that the glue can be applied aul 
the pieces clamped in position in the 
least possible time 

Generally [use three clamps along one 
ge and two on the opposite edge, one 
hetween the first and seco 
the other between the sec 
clamp. Allow the glued pieces to remain. 
clamped at least 24 hours, 

‘After your block is ready, the first 

‘center line on the surface 


2ite oa both ens atd the opposite sur- 
face. Then draw section lines I, II, IL 
IV, and V around the block in the posi 
tions indicated on the 
Biers bey the a 


plied properly, there is # 
danger that the joints 
Il open when the 


de of the hull is being 
gouged out, —T impress 
this point ‘upon every 
boy when he fs ready for 
xluing and show him a 
spoiled model to empha- 
site what will happen if 

8 is not proper- 


ASEIN or waterproof 

glue is preferred by 
many for thi 
tut have had uniform: 
ly good results with the 
Vest quality of cabinet 
make To First clean 
the gluepot of every trace 
‘of old glue; it should be 


mensions on the plan 
view on page 92, Note 
also the perspective 
sketch of the marked! 


block, “These lines are 
itaportant 

You will now need 
series of five cantbourt 


teclean as if one 
‘x1 to 600k food ini 
insome flake glue, 
ne which has ben 
hroken up into. smal 

cover with col 
net aside to 


proportions 
theteluepot halt 
ike glue and hen il 
the pot. entirely” wi 
water, To heat the a 
for 


flame, In the absence 


of a regular gluepot, 
a double b 


a small one for the 
iglue and a larger one 
for the water. 
While the glug is 
being warmed, close 
all the windows in 
the room to keep o 
drafts and. see 
the temperature is 72 
degrees or more. 
Take five hand 


. and clamp the 
three pieces together, 


ube the power plant to be inspected andthe batteries fenewed 


How to we « chisel 


templets to aid in testing the sh 
outside of the hull at the consteu 
Hines 1, HL, LLL. 1 . ‘These templets 


are shown full size on Blueprint No. 64 
and on a reduced seale on page 92, 
‘Transfer the shape of the deck to the 
upper surface of your block from the 
blueprints or your own full size working 


ine at the bow does not show 
clearly on the wood, hend a steel rule 
oF thin stick to the required eurve an 


‘Next lay out tlie lines on the edges of 
the block as shown on page 92. 
also can be transferred directly from the 
blueprint. 

‘Argreat deal of time and hard work can 


be saved hy taking the block at this stage 
to a woodworking i 
sawed ott a baud saw, 

doneatancarcby Continued om yage 98) 
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How to Refinish Your Floors 


Three Ways to Remove Old Varnish—Bleaching Stains 
with Oxalic Acid—Sandpapering—Applying Wood Filler 


LOORS are one 
of the greatest. 
sources of house- 
hold care, ‘They 


fare scuffed and seraped 
like no other woodwork 
and the moment they are 
neglected, their seratched 
and dingy appearance 
keep them in condition 

icularly diffi- 
‘You must know 


“TT your flor is of good 
material, comb grain 
pine, slash grain or quar- 
tered oak, maple, beech 
cor birch, ‘but has been 
more or Tess neglectest, 
{the most economical pro- 
‘cedure is to emgage a con 


tractor who has a motor 
sn floor sanding ma- 
‘This work should 


not discourage you, however, since Ure 
convenience of moving out 
is more than offset by’ th 
bight of freshly surfaced floors. I 
Cases out of ten, this treatment. will pro 
duce what is practically’ a new Moor. 
‘The machine operator generally” will 
‘cut across tle room with a paper as coarse 
fas No.8 to get below the old finish and 
true up the floor. ‘Then the paper is 
changed to No thie of tlie 
Moor to ent out the seratches fromm the 
first operation, and ehanged again to 
No. 0 oF No. 06, which is used to proxluce 


By Rave G. Warinc 


really fie machi 
te owner should insist that the mop- 
board or baseboard moldings be taken 
up before the sanding is done and that 
i margins left by the large machine be 
carefully removed by a small hand sander 
or hand seraped and sanded true to meet 
the main surface. 


polish on the bare 


‘Any iron spots, ink spots or other 
stains may be removed by using a solu 
tion of oxalic acid erystals, one ounce to 
4 quart of liot water, applied to the spot 
witha clean serubbing brush and allowed 
todry. If the spot isnot entirely bleached, 

again after sanding. Tightly. 
When satisfactory, neutralize the acid 


spot by sponging with a table 
spoonful of baking soda dis- 
Shived in a pint of hot water. 
To. neglect” this last treal- 
will often or AD ies ink 

Spot to appear on the tour 
Wien the wood is dry, sand 
i eet cepa 

‘Af it is not expedient to 
machine surface a floor for 
financial or other rea- 
sans, two tiethons 
fre available, one us 
ing atrong enti 
solution, the other 
varnish remover, 


N THE first. ine 

stance, about two 
pounds of washing 
oda, soap poweler oF 
other cleansing prep- 
aration are dissolved 
in a ten-quart pail of 


hot water, Before 


loves previously 
paraffin to, ren 
waterprool. Use a stubby old com 
Too to apply’ the caustic evenly ti 
strip ten boards widk 
room, starting at the farthest. point from 
the 
Use the broom and No, $ steel woo! to 
loosen the old finish until softened clear 
to the wood. Before it has had time to 
dry, the old finish should be mopped up 
with plenty of clear water. ‘Then wipe ax 
dry as possible with a wrung-out mop in 
onder to avoid gett 
of water in the joints of 
‘This process. shouldbe continued until 
the entire floor (Cionlinved on page 100 
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Graceful Gate-Leg ©fables 


Two Noteworthy Pieces 
of Furniture That You 
Can Construct Easily 


By Hemax Hyoeru, 


Instructor, Architectural Laboratory, 
Saunilers Trader School, Yonkers, N.Y. 


peculiarly well 
fit home, It ean 
he folded s0 s to take up a minismum of 
space, and extended quickly and with 
searcely no effort when lager table i 
needed, As the principles involved in 
its construction are simple and do. not 
call for great manval skill, the making of 
xate-leg tables should prove of interest 
to the home cabinetmaker 
One of the oldest types of tables, 
gateieg table dates back to about 1073 
we period known us the Jacobean, 
Dating the latter part of that. period. 
alter ‘the death of Cromwell ahd th 


trated, that in Pigs. 1. 4 
‘and Sis the simpler. Tt con- 
sists of four legs. framed 
together ay shown, two 
tates o swinging les, an 
@ top of three boants. 


IRST cut the four legs 
and rails and join then 
Fig. 5. If it is 
desired to put a drawer 
‘each end of the table. two 
uerow rails, instead of one 


‘The rails may be joinest to 
the legs by means of inor- 


tise and. tenon joints or 


irs Me’ 
fafauh ries 
ay 


ieacrewed cr ‘ued to ry ral oie 
the main eee framing” details, 
*phetcancmshere at okt ext 
the ends of these rails x0 
sto form a hinged joint, 
called | 


deal of skill’ is 
to make sue 
is recommended to hinge 
with a piano 
mis) hinge. 

‘The upper ends of the 
singing legs are notched 


(Fig. 4) to fit over 1 
rails when the table 
folded and to bring th 


flush with the other legs 
Before the top is fas- 
tened, the gates should be 
adjusted m0 that they are 
Tevel with th 


The top consists of one 
'$ in. wide, which is 
serewed firmly to the frame and two 
pieces (the leaves), each 12 in. wide. ‘The 
three pieces are joined by means of butt 
Mog, screwed tothe ander, Tt 
soond glue a small piece of wood to 
the underside ofeach leaf to act asa stop 
for the gates 
‘This table is suitable for a. breakfast 
fable of card table, The che of um 
her an he 
for which it is to be used, as well as the 
furgiture which thas to match, 
figures 2 and 3 represent one 
earliest types of gateleg. tables. The 
frame cousists essentially of three legs 


One Is Designed After 
Triangular Model of 
an Early Period 


joined as shown in the shape of a tes 
angle. ‘The two rear legs are squared to 


shown. ‘The two upper front rails are 
9 iu, wide and 16 in, long. as well 
as the lower front rails, are joined flusl 
with the logs by means of dowels. ‘The 
narrow, square molding is glued ou 
afterwards, ae 

‘The gate is joined in bet 
rear rails by means of a piv 
the detail 


rawing, Fig. 3), 
parts of the leg having the pivot joi 
should be made a ager to allow for 
cutting and tr A hiole, abo 
414 in. dee ‘bored in each, 

of this leg it, 80 a4 Lo make 
sure that the sides of the leg will be fs 


after it il the pivot inserted, ‘Th 
two short pieces, 234 and 3% inches, are 
framed between top and bottom rails 


FTE othe eof the gate (the one that 
swings out) is notched top and bot- 
tom to fit into similar notches cut. into 


the rails. ‘The gate should be glued to- 
ether separately, “It must be inserted 
place at the same time the table 


iv together. 
‘The front of the legs 
with geometrically shaped p 
ued on. The frontrailsarcornamented by 
line carving and a series of notches carved 
below the square molding. 

‘The top cousists of two semicircular 
pieces hinged together. One of these is 
screwed to the frame of the table. 


ss may be turned as shown or left plain, 
‘The turning, (Continned om page 104) 
—it 
As pera, 
crow 


‘BNO VIEW OF TABLE OPDL 


Fig, 4. Design suitable for breakfast or 
Sed tte Note deta of top and ate legs 
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Bob Builds a Loudspeaker 


He Has Few Tools and No Experience, but Turns 
Out a Neat and Mellow-Toned Instrument 


By Curtsea Fraser 


pretty well’ 
eabinet speaker 


Tean har ook at this 

ore,” lamented Bob 
“We want a cabinet speaker, but I do 
see how we can afford: the price right 
now: 

“Why niot make one yourself?!" Tasked. 

Bob was eager to try his hand at it 
particularly ‘when. offered to Tend hits 
the working drawings of one T had made 
for $9.10, 

He bought speaker w 
ry eabinet and then set to work making 
the cabinet itself, which is shown ins the 


‘At work the Uarat nection of the amply 
ite cheabers "This wee of yt thick apts 


accompanying illustrations. For this he 

found some half-inch Dwards, t to the shortest. sertion of the 
OF course, any: other good, solid wood ger ei, screwing the 

aight have been used. end to the cabinet. ‘Then he screwed in 
ce F and glued the two pieces HL to fill 
TWWHES he hl the nls and buck inabove and below the mouth of the neck 

done, he nailed the three parts to- 

“y had 

made the 

itso that it 


could he removed easily if that should 
become necessary. 


How the buat. stop trips for. supporting 

tema waked jhe grille were nailed 

te faished Hace, one to the top and 
her to the hase. 

ost manufactures grilles 


‘The throat section of the ampli 
chamber was next made. Bob used ® 
spruce for this and other parts of ‘the 

terior, although he could have emplayest 
‘or basswood had it heen more cot 


a 
Tong angle, as shown i 
[Before nailing the last side in. he fitte 
block (K) into the eavity, giving it in 
place. When the glue was dry, he 
dressed down the block on top ‘an 
tide the lst piece of, the threat 
completely inclosing it, Next 
fre bored a hole through the block to 
ake the neck of the unit. 

He rounded one end of piece G and 


proper size—6¥5 by 16 int 

of the eabi ork, 
pencil, compass and straightedge 
and laid outhisdesign, "Todo the cutting, 
he laid the cardboard upon a piece of 
board and struck a in ouge pon al 
the curves, eonnecti 


Bower stained the grille to match the 
color he wanted the eabinet to be. 
When the stain wax dry, he gave the eur: 


board two ents of shellac on bot 
Next he glued a piece of figured silk to the 
back of the grille 

‘Now he bored a Ss-in. hole through the 
back of theeabinet, so the unit cord could 
‘pass outside, and fastened down the to 
‘with brads, which he set and filed 
sawdust and glue. He proceeded to give 
the entire woodwork a goed sanding. AIL 
rubbing was done in « direction parailel 
to the grain of the wood 

After applying a coat of netting 
wood stain, he let it dry and then gave 
Tnceabinet two coats of shellac, Height 
sanded down the last coat of shellac with 
\ plied two coats 
fhe ribbed to 


Bill of Materials for 
a Cabinet Lou 

Tinh sine the pieces teat tons all 

Part Pieces w. 

st 
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This portable electric drill is a 
beautiful tool to handle—and to own 


‘The uses for the new Millers Falls Electric Drill are almost unlimited. Ic is 
designed for rough work and fine work. Its speed and precision are not 
daunted by any building material, metal, tile, or wood. 

The Millers Falls Electric Drill is made to meet the requirements of the 
shop, the garage, and the amateur who likes the “heft” of a fine powerful 
tool and the kind of work it does. Check over the specifications below and 
make note that you want to see the new Millers Falls drill the next time 
you are down town. 


Specifications: 
MOTOR: Univers 

‘nb to 60 cides 

ta dmpe sc , p catty riplaced frome outside th 

Js cai ron, o9¢ tn. in wood » Furnisbed for 110 teolupart’ Gress lubrication throughout 

fr 220 volts > Jacobs beary duty chuck - Heat fect best quality rubber covered cord furnished » 

treated alley stel gears -” Ball thrust bearing ‘Spindle ofet [or close boring—M%q tm. from ou. 

irnature eonted on high gradk side of bensing Weight $i ls. wat * Overall 

length ta tm = Pa bear 
rupeted box» PRICE» 110 Volts $3000. 


Portable Electric Drill No. 414 


housing efficiently ventilated 
{not wsnally found im dei 


this 


MILLERS FALLS, MASS. 
CHICAGO, 9 SOUTH CLINTON STREET 


Je ISSTITUTE OF STANDARDS. See page 8. 


Our Viking Ship 
‘Takes Shape 


If You Haven't Started the 
New Model, Begin Now 


By Carrain E. Armirace McCann 


Shave the gunwales to this Tine, lay 
thein along the hull again and cut the 
ends to a sharp bevel so that they fit 
EADERS who have followed the snugly against the uprights, Mark the 

instructions given lust top edges but do not cut them. Glue 

th along the upper edge of the hill and the 

lower elge of the gunwales, clamp them 

in place, and stem and stern, 
wil probably be found that they will 


om the ship seoksiiftness.” 
—HOvAMOL 


evident when we get the gunwales on, 

‘we shall now proceed to do. 
‘Those who missed the first in 

can enteh up without any diflical 

sending for Porutal 

Blueprints No. 61a 

full (see 


02, whiek « 
ie 8). 


iilded quite elaborately 
why, without departing from hi 


HE. gunwales are 


better, 
BOE Ty “Reere 


the strips to shape, ben 

Ane hull on 

jing thee 

position with small 
lamps or sp 

Jothespins, as shown, 


a sharp pen 


nark the top edge of 
th 


How the sheer or curve 
(tnd howe eben pr 


the halle tranaferrd to the gumwae stock 


Hull on them. ‘saned tagather with the id prs 


Draw 


treme ends, under the 


clamps. to "get very 
tight it without splitting 


along their length.” Thi 
heir length. ‘This 
is best done with 
Jong bank pins: these are 
Sea, 
seed al ode ak 
ing, because they are 
finer than any” nails 
Holes should always be 
drilled to start. them: 
his may be done with a 
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Piesing the ibe in place 


fine twist drill, such as jewelers use, oF 

With the smallest size of steel crochet 

neelle with its hook filed off to a chisel 

point. The latter is not easily: broken 
Carefully remove the end clamps 

nail those parts to the uprigh 

flathead nalls are best here. but 


Hefore using, Any 

points that — project, 

rough the hull should 
tripped off 


the point and tap. 
ping the pinhead, 


D9, ROT, ere the 
holes for the oars 


we top eages of the 
yales can now be 
to their 


shaved dow 


raarks, Be 
that both 
‘This i ascertainable by acing 
anodel dead upright. (perhaps by 
sping th Mek nth i) , 
Mretching « long narrow straightedge 
eros the bulwarks, 


correct. cone 
struction of the gunwales. Tn the real 
lanking eame right to the 
full-on AU were two thicker 
sirukes, one Uo. arry the beam ends 
aul the other the our ports, but the 
method suggested here gives us about 
the same effect and is easier. 
It will be po tha this ship has 8 
that it 
it high tthe ends, 


top ealge 


for port when the 
threatening. 

‘The story of how the Norsemen learned. 
to use this sheer will probably interest 
those making the model. Lt is related that 
the devil taught a shipbuilder that extra 
seaworthiness could be obtained by the 
big sheer, but stipulated that he should 
have every seventh ship that was bul 

he ship owner prospered, but forgot. to 
keep count, with the result that his 
children and — (Confinned on page 0) 
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Corner Cabinet for 
Breakfast Room 


By Hanot P. Srraxp. 


is attractive, takes up little room, and 
also has a convenient drawer for sil 
material is kiln-dried whitewood. 


wide, the other, 
WY in. The 
surface i 
smoothed w 

plane, seraper, 
and sandpaper. 


indicated 
accomp 
drawing, and 
rows of holes 5 


carefully €0} 
ersunk 90. thal 

the screws will gs 
roles are for the serew 


in flush, The othe 
el to hold t 


filling’ piece. i pi 
jectaequaly—aboat 
aul ides 

gether «odin 
heut around 


make a series of saw cuts about 3 
apart halfway through the molding from 
the buck and (Continned on page 100) 


in Bd Sk 


© This seat on a radio, tool or 


wth; one is 14 in, 


When the case has been screwed to- 


=a 
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“YANKEE” Drills 
—they work 
where others can’t 


cr 


CORNER 
A tavorte sto dine i very wl ‘ONDERFUL thing to have tools that will 
Treakfast room. The cabinet lusteated do jobs in the casest, shortest. wi 

H 


With the drill on the left, you shift from high speed to 
slow, at a finger-touch. Avoids jamming in drilling 
through. Saves drills. 

At the right is shown a ratchet drill that drills contin 
ously in tight places where crank can be moved only to 
and fro. 

No. 1435.—" Yankee” Hand Drill 
with “Two Speeds, changed instantly 
without removing drill from work. 
Length, 11 inches. Weight, 1 Ib. 3 07. 
‘Three-jaw chuck. Holds round-shank 
drills up to 14 inch, 

Y Yankee” Ratchet Hand 
re Ratchet Adjustments, in- 
cluding “Yankee” Double Ratchet for 
seating. in 


d 


IGMT HaKo, 
rarcntr 


sounne / 
ae 


mane, t 


Write us for 

Yankee" Tool 
Hook, shoscing all 
the Van kee" 
metal-drillingy 
Ehad-horing an 
Ferewedriving 
Tools. Bree 


‘Try Them 
Look far these dls on the “Vankec™ 
Demonstrator on your hardware dealer's 
outer: Try them and sec how sick they 
work i yout own bands 
s"Fonhee™ om the fwol you buy means 
Peper Son Led 
“siecle 
Dealers Everywhere Sell“ Yankee” Toots 
Peles Mat fap Breen 
eta a Be 
ivine mac Dei, We 
Hines Paka Mes ae, 


Nori Bros. MFG. Co,, Philadelphia, U. 8. A, 


“YANKEE™ TOOLS 


burner advertisement signises the approval ot the INSTITUTE OF STANDARDS. See page 8. 
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Hints on Using Lathe Tools 


Grinding and Setting Them to Do Plain Turning 


By Avsert A. Down 


Consnting Engincer chip from the work with the least 
possible resistance and wi v 
chance of chatter. If you will re- 
member, Harvey, that the way you 


hold a tool is almost, if not fully, 

as the way you grind 
II have taken one step in 
the right direct 


“YOK at thissketc (ig. 1), The 


portant, 
unsupported for all 
that distance. As you start cut- 
the tool spri the direc- 
‘arrow and takes a 
dotted I 
urs, LO ease 


think you cou now,” Harvey said when they were com- 
countered the amused en- \y settee, 

a smile, tools—how to get ett i 
think T could make a good "To work properly,” the engineer be- 
tnyway, and Ebeieve could gan, “turning tools should separate the 


Harvey yo have a 
pet ic ecemry experiense 
‘to handle the work and the 
men. You have the right 

Bink and 
hn mer 
gourmet ds 
studying. Learn all you 
fan about shop method 
tool and machines 
myo in 
to handle the job of 
poudtant foreman ed Ted 
rely be leased to recon 
id you for promotion.” 


AU, Faht, TIL do it 
k'Mr." Grimes, and 
you very much,” re- 
ided Harvey, although 
could not conceal. the 
spointment in his tone, 
‘That evening Harvey 
Aalled on Mr. Grimes at his 


Yes. suppose TL would.” 
angwered Harvey. “Would- 
n't you do the same?’ 

“No, 1 shouldn't use 
Tie f Rew ove test for on that Kind of a tool at all, 
for ‘both facing and turning cuts unless for a very light cut. 

T would grind a tool as 
shown here (A in Fig. 8), 
keeping the face angle fil= 
teen or twenty degrees and 
the clearance only” about 
five degrees. I would not 
grind it away as shown by 
the dotted line B, neither 


would have to use a mi 
finer feed becan 


19 


Many time-saving shop 
ideas are contained in the 
continuation of the Better 
Shop Methods Depart- 
‘ment, on pages 108 to 117. 
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“Sorry, but I 
never lend my Starretts”’ 
Combination 
ff 


Square Whether it’s for the day’s ar re) 

Neos work or for those thousand a 
and one odd jobs ‘round the / 
house, or garage, men who re- 


Starrett “ 


ally appreciate fine tools value Starrett 
their Starrett Tools above all Steel 
others. They have learned that “*qz47'"* 
4 wien a toolibeacs the a No. 530 Starrett 
Starrett tarrett it lo its particular ~ 
Nail Set job a bit better aa keep on oo 
No. 265 doing it longer. 4 Driver 


No. 560 
Here are six Starrett Tools that 
most every man finds useful. Ask 
your tool dealer to show them to 
you. And write us for free copy of 
Catalog 23W describing and illus- 
trating these and 2200 others. 


Starrett 


\ Universal 
Scraper THE L. S. STARRETT CO. Starrett 
a Wott Genes Tenses ars, 
peek ony Frame 
wood Lrmmy 
ATHOL, MASS. s No. 146 


Starret 
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PocketGen 
A sturdy 
dependable watch 


OUR time is valu- 
able; you want to be 
prompt; you need a 
watch you can depend on. 
Pocket Ben tells the 
truth about starting time, 
meal-time, bed-time. 
Carry him wherever you 
go. He’s as sturdy as 
he’s good-looking. 
Pocket Bens Big Ben's 
little brother. “Westclox”? 
onhis dial stands for good 
time-keeping. 
Sold everywhere for 
$1.50. With luminous 
night dial $2.25. 


WESTERN CLOCK 
COMPANY 
LaSalle, Illinois 


ms 
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Few Tools Are Needed to Build This 
Attractive Garden Seat 


By Kexxeru R. LaVoy 


jy near the flower thi 


“Lay out the shape 
them ou : 


of construction brings sal plane, but it can alsa bo do 
bene Mithin the ability of the worker factor ‘The splats 
ited number of tools. It ea peveled about 


x 
lower stretcher. 


In assembling, nail the seat in place 


back pices, and. 3¢cin. stock 
for the splais in the back. If 
Pomsible get stock of sul 
With to: avoid 


ccult unless one has a pair of 
furniture clamps. 

‘Saw and plane the sides to 
the required dimensions and 
lay out the curves by means of 
squares drawn lightly on the 
wood. If a band saw is not 
ble, the curves can be 
cat with’ the use of saw and 
chisel. When the chisel is to be 
used, cut as close to the curve 
as possible with the cross cut 
and rip saw, then make a series ia Re Re eer oe 
of saw kerfs at right angles to Satta detaile of the back and the large te deat 
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Outdoor Plant Stands 
Are Easy to Build 


ONES filled with growing plants and 
vines are picturesque additions to the 
home grounds, Many types of stands 
may be made for this purpose and three 
especially simple ones are illustrated. 
‘Cypress is one of the best woods for 
plant stand boxes because it is s0 little 
subject to decay. It may be stained and 
then finished with spar varnish or with 


shellac. If the wo 
ree of detec 
is best 


iustrated supports 


with galvanized iron. 
tapering sides and 
factory and aren 


make than the more commonplace ree. 
tanger ones, Te iantrations wil 
suggest various ways of constructing the 
Muatlardas—-Marriw Mek. Wasatre 


Attractive Garden Seat 
(Cantina fom pane 84) 
securely if driven straight in the end grain, 
‘The rail is nailed to the sides and also to 
the seat. ‘Then the stretch 


put.on the top pieve 
The bench sh 
jd. However, 
thought adequate, the bench may be 
further strenuthened by the addition of 
two angle irons screwed 
con the top side of the stretch 
jections where the lower tree forms the 
legs of the bench may be reinforced by 
thin cleats nailed or screwed on inside. 
To finish the hench, shellac all knots 
dive a priming coat, of the desired 
‘Then putty the nail holes and any 
lecks or cracks, Two coats of good out- 


To Satisfy Yourself 


Let us show you that the claims men make 
for this unique shaving cream are true 
accept 10-day tube to try 


Gexturaes: 

You've heard men advance some 

wetty broad claims for Palmolive 
Shaving Cream. Claims which 
‘make your present favorite take 
second place. 

Let us show you that the claims 
men make for this unique shaving 
cream are truc—accept 10-day 
tube to try. 

Palmolive Shaving Cream em- 
bodies the expressed desires of 
1900 men who were asked to name 
their supreme desires in a shaving 
cream. 

It is different in 5 major ways 
from any other shaving prepara- 
tion you have ever used. Made by 
the makers of Palmolive, the 


world’s leading toilet soap, 60 
yearsof soap study stand behind ic 


‘These 5 advantages 

1, Malciplies itself in lather 250 
times. 

2. Softens the beard in one min- 
ute 

3- Maintains its creamy fullness 
for 10 minutes on the face. 

4 Strong bubbles hold the hairs 
erect for cutting. 

5. Fine after-effects due to palm 
and olive oil content. 


Just send coupon 
Your present method may suit 
you well, Bue still there may be a 
better one. Thijs test may mean 
much to you in comfort. Send the 
coupon before you forget. 


“THE PALMOLIVE COMPANY (Ol, Corp) CHICAGO, LL, 


Strop a NEW blade 
and give yourself 


a barber’s shave 


A barber gives you shave 
because he has a good razoe and 
because he strops it each time 
before he uses it. 


‘The stropping is very important. 
‘The best old-fashioned razor made 
wouldn't be worth a whoop unless 
it was stropped regularly. 

‘Safety razor blades are made of no better 
fel than the olsfnhioned se. They 
feed stropning to make them the eal 
ofthe bakers sce 

‘That's cay with a Twinplex, The ation 
igus ae vateatc la recite 
tan, The cutting edge of a brand NEW 
blade when stropped ia improved 40 
much youd hardy ecogne fe 

Mr. Goeth has tried it and knows: 
“Your sropper i the frat thing T have 
found that tes the PULL out ofa sfety 
‘tor, makes mfety roe dave equaly af 
welll as igs tae. T frequently find 


STwinpler * overs 


sand gives 

tneshavesasemonth se 

iny barber can give” 

(Gigned) ArthurC.Goeth,San Antonio,Tex. 

‘And that's noeall. A Ble ts 

Tonger. You'll spend much less for blades, 
Stropped NEW Blade Free 


‘Name yout razor and we'll send you, free, 
2 NEW blade sropped on a Tope 
We woul he tow you what re 
ing 
‘All dealers are authored to sel you 
‘oppier on ap hye eal. Water fst 
fo forego the comfort and economy you 
have enjoyed give up ‘Twinplex and 
setback your money. Ht youcaat Sod the 
"you wane, write Uk 


‘'TWINPLEX SALES CO. 
1758 Locust Street, Saint Lou: 
ew York Montreal 


/wingple. 
troppers 
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Two-Way Block Systems 
for Model Railways 


IN OUR December issue there appearest 
fan article showing how to make an 
automatic block signal system for model 
ilways. The diagram and instructions 
“constructional details and w 


in travel so that either con- 
ll be ready to send current 
through magnet A and cut off the current 
to third rail section O and light the red 

throwing the 
switch in the direction of train travel re- 
‘sults in connecting the 
fone of the two contacts 
Xor ¥ wh 
far end of the insulated 
section as determined 
from the direction of 
train travel. 


Funning inone way 
‘uly. A prize of 
85 was offered for 
each of the meth- 
fs showing how 
to make the sy>- 
tem workin both 
directions by 
means. of electric 
Switches. that 


sat the 


ceived 
methods o 


fH 


Tn this arrangement, two insulated see 
tions marked O and OO are employed 
th three track contacts, 


pass over the 
gat i to the pe i 

= When it reaches the center of this 
it strikes contact B, 


Fig. 2. Marvin Moore, of St. Jove, Mo., 
‘nakes ue of an tetra operate ite 


these sections will remain dead wntil the 
first train has passed to the end of the 


where it strikes either A or 
fon which direction it is 
wereupon the eurrent flow to 


center sect 
the circuit of Fig. Lis the ¢, 
same as the original one-way diagram ex- 


cept that a simple two-contact switch has vl OO will be restored, allow- 
been added on the baseboard of the auto- ing the first train to get out of the block 
matic controller, as well as another bind- and the following train to enter 


ing post and two extra ‘This system, wl 
"Eiisaes of the lnomotive over con- 
tacts W or Z will allow current 
to flow through magnet B and 
close contacts D and E, which 
will light the green signal and 
send current to insulated thind 
rail section O, The two-contact 
switch is thrown by hand in the — || |=: 


space taken up by. two i 
‘sulated sections and the need 
for making the center 
section long enough to afford a. 
sufficient time interval to block 

(Continued on page 87) 
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A “Comicull” Fly with 
Maple Seed Wings 


By F. Ctarxe Hucnes 


‘Winged seeds of maple teeen wil serve for 
‘node 


PHS fy ema oa cats --to Less Than 
| a Hair’s Breadth 


The measured thickness of a hair is about 
two thousandths of an inch—twice the 
tolerance allowed in grinding pistons for 
many fine automobiles. 


Split hair accuracy is required in. makin 
e ponte motor car. On the caret 
fitting of many parts depends the proper 
performance 9 the complete machine. 


Every working day, in the hands of prac- 

tical mechanics all over the world, Brown 
ieventre contact outtake & Sharpe Tools are used in doing accu- 
Decanse the contact rollers rate work—work where a variation of one 
reap easy or ooo thousandth of an inch is all that is allowed. 


set hy th 


ori Seem BS B= 
Joseph, M \ i 5 f [BS rl 


fagpoiocs ana mle for this rps of to 
tro, Figure 2 shows the wiring arrange: y fr, 
ment, will note by following 

F. 


These accurate 


in our Catal 
30 which will be 


the wiring, track contacts A. } a eae Ou an 
en request. 
u DEPT. PS 
e —) BROWN & SHARPE MFG. CO. 
the correct one in circuit for the direction Providence, R. 1, U.S. A. 


of train travel. ‘This aystem automati; 


ae TOOLS > 


Sretherl ih shterasting cxrrent, 5 ‘ 
fand it would be an exceedingly difficull “World’s Standard of Accuracy” 
matter to get the magnets to work a 
evilchara wihapeemnriecstae, 


5s ech es i snl cl ee sieht aad sgh a sinc ols nO lial, he wie’, 


When You Grit Your — 
Teeth and Heave ~You can 


count on cooperation from a 


TRIMO 


For TRIMO'S 


pendy te teks 
Rola or'the 
TRU MO 


Wrenches will 
will not lip oF 
break. 


If the jaws be- 
ily” inserted, 
‘That ison 
of TRIMO'S 
Special fer 
tures, Anoth: 
eristhe NUT. 
GUARD 
that keeps the 
wrench adjusted 
when you lay it 
down. And 
other feature. is 
ig STRONG 
FRAME of presed steel 
that will ‘not break. 


Eight sizes with steel 


handles—from "6 10 48 
inches. 


Four sizes with wood 
handles: 6, 8, 10 and 14 
inches. 


Other rugued members 
of the TRIMO family are 
the famous TRIMO Mon- 
key Wrenches, the fast cut- 
ting TRIMO Pipe Cutters 
and the husky TRIMO 
Pipe Vises. 


‘They must all stand se- 
vere texting in our in 

tion “department before 
they_cart go out. wearing 
the TRIMO name, 


For Sale by Hardee, 
Plaonbing and Mall 
Supply Stores 


Send for Catalog of 
"TRIMO Toole 


TRIMONT MFG. CO. 
Roxbury (Boston), Mass. 


Wrench Maker or Neary 
rey Years 


Averca’s 
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How to Fix Gardening Tools 


Sharpening, Cleaning and Oiling Lawn Mowers— 
Repairing a Hose—Rakes, Hoes and Spades 


By Roerr S. Lewis 


‘OW is the time to fix the lawn 
‘mower, hose and gardening too 
and forestall those sudden breal 

which always come at “just the wrong 

time. 

First, the lawn mower. Tt is sure to 
need a good oiling. Use a hea 
oil, such as for motors: Tight 
stay “put.” If the mower runs hard, try 
flushing the wheels out wi 


mower a few yards, anv 
oughly. 

‘When the mower is dull or out of ad- 
justment, it leaves 


mower 

manly da Se best to oe 
to be sharpened, 

‘Sometimes the b 


it to 


rat each side 


VERY second or third season the 
Imower should be sharpened ad- 
m 


justed and generally overhauled, 
choowe & shop. where there i 
for properly grinding the revo 
“fie chances ace that 5 
attention. Connect it to-a tap and close 
the nozale tightly; holes or thin places 
will show by spurts of water or damp 
laces. Ondinary Ieaks can be fixed 
friction tape, wound tight 
Uree-quarters overlap, 
Coat the winding with shellac. 
‘While very bad holes can be mended 
with tape, itis better to eut out the rotted 
parts and insert an inner sleeve, first pu 
ting on some shellac. Be sure to get t 
right size of sleeve for your hose. V 
it halfway into one piece, insert it in 
the other end of the hose, and finally 
fasten with regular hose clamps, one on 


should bevovertealed ead thoroughly cleaned 


‘cach side of the joint, Wire also can be 
used, preferably soft or annealed. A 
piece is bent. double and the loose ends 
are inserted into the loop and tightened 
with pliers just enough to prevent cutting 
the hose. 

End fittings tend to. come loose and 
leak. Tightening the clamp, oF eutting 
off the hiose and reinstalling’ the fitting, 
will make an end as good as new. 

Draining the hose after use and hang- 
ng it up in adry place will delay rotting 
sand leal 

Wooden handles of garden tools tend 
to slirink and the metal 


wood ean be driv- 
en alongside the 
shank. A perm 

nt repair is to 
drilahole throug 


Ott the excens 
Tength and rivet 


*p 
that wont rotate 
yy ed Title 


parts to reduce friction 
i emery wheel will soon put an 

tools. A few 
tnatter, Bickle 


seta clean, new 
Rubbing the metal parts of tools 
with an oily or greasy rag will prevent 
rust, as will a coat of paint each season. 
breast drill and a apie wil enable 
you to play dentist to a broken rake. 
Drill a hole where the broken-out tooth 
was, just large enough to allow a spike to 
iediiven ins Heat around the hole, then 
carefully drive in the spike. When the 
metal cools, the new tooth will stay in 
place. ‘The spike can be slightly offset to 
prevent its working back’ through the 
hole 
Many rakes are made of rather fragile 
cast iron, 4 he used and repaired 
Tnreakage. A rake with 
be repaired by laying 
2 piece of stiff strap iron over the brea 
drilling at least two holes each side of the 
Irak, and fastening with stove ols 
Anotlier plan is to cut slots in a piece of 
ftp onto St the fer ant dip 
across the break, wiring it to the hack. 
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Blueprints for Your 


Home Workshop 

AS YONEat the 
blueprints 

ited below can be 


obta’ 


ed for 25 


he projet was described 
for 25 cei 

jes are available, 
glad to answer any 
is relative to tools, ma- 


Porutar Screven Moxrnny 

250 Fourth Avenue, New York 
LEME: 

me the blueprint, or blu 


SpaEEe: 


& 
; = 
i E 
; = 
; E 
: = 
; = 
at E 
# = 
# = 
; = 
FE ES 
: = 
: = 
F = 
i eee = 
46 Gi eh ie 
# Fa 
Fa = 
= = 
# = 
4 = 
£ = 
Hanes = 
zeae = 
f= = 
= 

= = 

= 


Foy Mow 
Toy Motor Bont—Details 


Mone 


NICHOLSON FILES 
and Future Filing Needs 


Even the post conmecratie 7 will hardly 
care to deny the possibility of trans- 
Atlantic passenger planes during the 
next generation or two. 


And it is a practical certainty that the 
march of mechanical progress will usher 
in new filing needs. 


In the future, as in the present and past, 
files stam} ed ‘with this company’s trade 
mark made for eve 

Seana ol ore 
in industry and around the home. Each 
one will be sharp and durable—the best 
file value money can buy. 


In the future, too, hardware dealers 
will continue to stock files bearing the 
Nicholson File Company trade mark. 


NICHOLSON FILE CO. 
eo enaeen 
>< 
rox ° 


—A File for Every Purpose 
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You'll “strike 
it right” 


if it’s a Cheney Hammer— 
right in your selection of a real 
man’s hammer—and right when 
it comes to swinging a Cheney 
over any job. 


‘There's just enough crown on 
the face of the Cheney Hammer 
to direct the  forci 
blows right where 
and prevent any marring of 
your work; there's just enough 
tempering in both ends of the 
head to make it good for hard 


work and plenty of it; there’s 
just enough shaping to the 
ickory handle to make it fit in 


the hand; and there's just the 
right “hang” to make swinging 
a Cheney all day no job at all. 


‘You can't go wrong when you 
selecta Cheney Hammer. You're 
bound to “strike it right” any 
way you look at it. 
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How to Solve Block Puzzles 


Clues to Their Assembly 
Two “Chinese Crosses” 


By J 


aur L. Surrnt 


READERS of the preceding articles on 
the block puzal, 

the “Chinese cross," may be interest 
learn that it is possible to tell ple 
inspection of six blocks or their drawings 
whether they will fit perfectly or have an 
internal cavity. yy be known even 
it the combination be unfamiliar and 
though the solver may not be able to put 
it together, 

A'very intricate 30-block puzzle of the 
same character as the one describes! in 
the October, 1926, number of Porctan 

mexce MONTHLY was sent to the writer 


Biock putsles appeal tothe mechanical man, 
fore can white hem in endlem varieties 


Jong time by an aimless fitting of pieces 
together. A description of this process 


may. be of help to others. who. have 
had no Key block, ‘There were only two puzzles of like character which they 
key blocks for the external portion in- hot assem 

stead of fo By inspection of ‘The blocks illustrated are each 14 is 


it was clear that there would be i 
saritis in tome of the eight comer. 
‘These were necesary low certain 
blocks to aide a short distance to enable 


square and 2 in. long. Block A (Fig. 1) 
ha a cut 3¢ by 36 by in 
his cut to 


ing numerical values 
Pieces could le laid out 
4 possibility of their going together, This 
soon resulted in a solution, which might 
otherwise never have been reached oF 
Which at least would have taken a very 


block € requires 8 cubes, 
D. vd has the sau 
Block E requires 4 cubes 
ical value 4. Block 
ue 7. A ph 
as G (Fig. 2), is given the 
value 0. 
If we take A A CC and EE we find 
ir total in 40. Every Chinese cross 
ple (Fig. 4) that fits perfectly must 
have this Value of $0 estimated in little 
cubes of which each of the three dime 
sions measures half the width of the block. 
‘This rule holds good no matter what the 
sive of the blocks may be. ‘There is, then, 
a possibility of (Continued on page 01) 
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Solving Block Puzzles 


(Contin fom page 20) 


Blocks A AC C and E E fitting together 


iy follow that if 


the pieces ean be put together. The euts 
might not be in the right position or they 
Teis well 


to remes 
face one. another 
ured that the pieces will go together if 


‘at once that a solu 


A the total is m 
Will be an internal eavity exalt 
to, the cubes above | 


a he asse 
cavity will be apparent, but there will be 
‘one equal to $ cubes. 


HE cuts be irre 

be difficult to det 
but the rule holds good th 
‘of material ent awa 
‘of the blocks. In Fig. & blocks are illas- 
trated with wedge shaped or angular 
eats. Tt is not difficult in this ew 1 
their value, for two of the weal 
together form a rectangular 

1, 20F 


Fig. 4 shows steps in the process of 
ansmbtny he : 

‘Those who have enjoyed § 
interesting brain-teasers ean fin 


‘of a Chinese eross be re 


leave a solid like Fig. 5, which would 
consist of 82 stall cubes instead of 40. 
This re contents of the 


internal part, yet 40 cubes must be eut 
{rom 6 blocks and when fitted together no 
internal space is left! How can you ac- 
‘eotit for those 8 extra cubes? 


Oar Supports for Rowboat 


MSY 8 fish is ost esse the Fine 
gets entangled around an oar drag- 
ging in the water. Likewise. oars are in 
the way if they are lifted into the boat. 
‘hod of overcoming this fault 
Ronee Pack Lise 
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STAR HANDY GUIDE for HACK SAW USERS 
‘& HAND BLADES 
Mariatwobe | Serr pansincr | ronieraLaDeS 
[eat] | 
ee | Bee | me 7 
werses 5] EBT E| Flee i 
|g Ur a |e bid 
Pipe, Dei, i | Ser i | ae By 
cdieal BBS) aE | [Bs Es 
2 2 | oe a 
Rowe | E| EARL EE | 2 


Ordinary Work 
or General ure 


Light Structural 


‘Shapes, Pipe, etc. 
‘All Hand Blades, 

Heavy Structural 35 taueemencene 

Shapesand Sawing. Gat Nos 1420 tor Larne 


Stock whlch 22 euuge, 


Large Solid Stock 


“T have cut my hack saw costs 
by using STAR Blades” 


“YOUR wonderful Sear Blades Py t ‘We can assure Me, Schreiber 
tare me money tro wee and all ther men who we hack 
camces Spents Jee 
‘er of ices td by my men on Of the sia Sear Blades wil be kepe up 


to their present standard of ex 
Sesicind branes ime Clemson, pee 

‘of my men ‘in replacing broken callence, 

and worn out Hades. ‘And men who wse hack saw 


‘These savings in production CHIMGONISETuuiveed blades for hand work, whether in 
woh the home or industry, will find 


the famous Star Hand Hacksaw 
‘iit Blades just as satisfactory as has 
Me. Schreiber. 


Different blades are requieed 
for differnt types of machines. 
Be sre you are asing the ght 
Se daing: Weis Hack Seve 
Blade Headquarters for full ine 
formation as to the blade you 
should we to get the gresest 
speed and efficiency in your peo 
scion operations 


Every STAR Blade ie 
Emu STAR SAR 


FREE: —11« ws mail you oor large hack saw chart tbe placed on your wall for handy reference. 


CLEMSON’ BROTHERS. inc. 
MIDDLETOWN, NEW YORK 


© Cite csel onc sndin, tact or oil bermer adivorthowmmnnt cigutlios the agqeoval of tire TAETETLIE OF STANDARDS, Seo sees he 


SHON Is 


pool and Modern 


Poner Boats Complete construction set» foe 
Tower ies ining ery mater 
fuch as wood, nail, werews, propeler, et, 
Io Inti fo outs is on 
4 

Fittings=-Propller, Cleats, Airports, Anchors 
Wtntiators, Rall Sanchions ete 

Scam Engines “Ove 6. sexm engineTight 
Wreiht bigh yee, Complete or ia noch 
Alown sets. Boiler, Borner ae Stan Pie 

pt ginal sil all sie 

Spring, Motors Sine"length. y"—vilth 5 

ei socight Motor hae 

Running 

ippel with starting and so 

“Greta aut up 1 dnches 


fey 


Spring Motor, complete $5.00 F.O.B. N.Y. 


pouregy, Wil eles By ee wal HE 


Headquarters for Model Mabers for 22 Yours 


415 Mi 
‘Panel, 


we, Dept. M, 


‘New York 


Wt ee yur bt 
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mill for ten or fifteen cents. 
Keep the waste pieces as 
they’ will be useful later on. 
‘The shaping of the bul 
the next step. First serew a 
block of wood to the deck 
de on the center line. This 
will enable you to hold the 
block conveniently in the 
c. The tools necessary 
‘this. operation 
drawknife, a 1-in. 
small (block) plane. These 
tools must be sharp, Five 
for ten minutes spent in put- 
fing a keen edge on 
tools with an oilstone will 
Te saved many times over 


cutting about 
amidships with the draw- 
kuife and working 
toward the bow. As 


‘shape up, 
templets’ freq 
careful not to cut too deep. 
You can always ret 


‘After ll the tol “work has been com 
eted, begin sandpapering with No. 1 
ipaper, following with No, 34 and 

with No, 00, See that all tool 


marks are removed. 
¢ 


the most 
ug. the buat, al- 
though it w trouble 
if you use a reasonable degree of care. 
Boys are so impatient to get the oat 
done that they are apt to pat some holes 

| Be cautious and 


as is shown in one of the photographs on 
page 75. This ic made from the waste 
wher tI 


A Boy Can Build This Boat 


ined from po 


I serve as a 
‘of holes with, 


‘it think it safe to do 
course, have then overlap, 
bo that the waste wool 
the eeuter will, be separated from the 
sisles of the hull, ‘This makes the gouging 


dee 


the hull as 
completely as possible, ‘The side walls 
‘should be 14 in, or less in thickness: the 
bottom is lef somewhat thicker, as show 
by the dotted line in the side view of the 
oat. 

Give the 


fide several coats of w 
orange shellac and ay 
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‘A Boy’s Motor Boat 


(Continue from page 92) 


cedar, if obtainabl 
for the stern of wh 


to the finished size, 
IE floor lines are wanted on the fore 
k, it is best to lay ut before 
hand with a marking gaye on a recta 
gular piece of wood 674 in. wide and then 
‘shape of the bow. 
‘has an op 
‘The latter is 
n the drawings and 
the deck, or small brads 
in the bottom edges, cut off and then 
used as dowels, pressed into the dee 
‘This method has the advantage that the 
hatchway can be removed easily to Took 
» the hold of the boat. Note that there 
is a ladder under this hatehway; it is an 
optional detail, as is the ladder leading 


ing for the 
wade as shown 
ier be glued to 

y he driven 


J, which is cut from a. 
white pine 1g by 1 by 16's 
with gle andl Fads of i 


Use the sare hit to drill t 
the deck and hull for the rudder. 
seamless brass tube 34 in 
diameter in these holes for the 
fand propeller shafts, One tube will be 
Tong: the other, 23 
tand ni 

bhoat more eon. 

‘stand eo 
shape shown 
‘on Blueprint No. Gb and ¢ 

a the illustration 
theae are connected by two } 
sticks 


will make working 
venient fron this point. 


sines of th 
‘on the blueprints, Cut them 
nica over the windows on 

the parts together with 25-i 
You will see that there is a teu 


is allowed to dry 
‘This is followed b 
5 of white shellac. Each coat 


last ‘coat, floor wax is rubbed on an 
polished ‘with @ piece of clean flannel. 
This gives a good finish 
for hoys to do. 


rubbed down with steel wool. After the |- 
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Route to a Beautiful Home 


AKE ch Pick disearded chair oF table o¢ 

: " it with RYANIZE ah 
RYANIZE Cloud F chow pon the effect You 
Woe 2 el 0% Wt KYANIZE add 


KYANIZE Celoid F 


To being oat sed enka ace with & new 
the wood 6 ect, ane KY 
fad Washable and 

asily applied sath lent 
F nit furantuce inco brightly 


with arich, velvet 
ling expensive 


effects.” Dries. over 
4 erable adlitional hoes 
be an be mixed with € 

Special $1.00 Offer 
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Pipe Smoker Enjoys 
Can of Tobacco 
Sixteen Years Old 


ee 
Sagem articles st 


On the strength of Mr. MeDomald’s let- 
ter we certainly owe our packing depart- 
ent a Yule of commendation.” Fé 
tohaeco could retain its avor and 
lying in a dark musty corner for 
‘years Unless it had Leen properly parked 
Invan absolutely airtight ean, 

So while someone was deprived of this 
Jit ca of tlc for ten gary 
Waid provid ke enjoyment for an ap 
precistive railroad cashier when it final 
frame to light, 


Mr, McDonald's letter is. reproduced 
below: 


Wanharie, Tony 
ee "May 18, Boo8 


ona Va 
Ueattemen 


rye eal) alee 
oH 


porta ham, State 
stant ears or tab 
(inet) Gorse Sionakd, 
To those who have 
tried Edgeworth, 
we make this offer: 
Tet us rend you 


trv naples of gee 
‘worth that you may 
Tes, the ae tote 
vou ike. the satn- 
ples youl ike Ealge- 
orth wherever 
and. whenever 
‘nu bay it foe st 
ihover changes in 
‘quality. 
Write your name 
sad a 
srw" Broher 
Company, 10 
2Tst Street, 


Well be grateful for the name 
drost of your tobacco dealer, too, if you 
‘care to add them, 


Fal 
suit the 


worth is sokl in va 
evnewds and means of all pa Seoere! 


To Real Telneen Merchants: It sour 
jeter gato supa you with Edgeworth 
Fars & ruther Gs Spay wl eal send 
‘you prepaid hy parcel posta one- oF two- 
oven carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 

‘same price you would pay the jobber. 


LOrgeprrain einem PRY Riser Ya 
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propeller, is made from sheet lirass of 
from No. 18 to No. 22 gage. Galvanized 
iron may be used instead of brass. ‘The 
rudder is soldered to a shaft made of 3 
in. outside diameter brass tube. Split 
the tube with a hack saw, oF fine back. 
saw. place the rudder in ‘the slot, and 
solder it well 
he tiller also is made from brass and 
soldered to the upper end of the shaft. 
Note that a quarter turn is given to the 
tend of the tiller so that it ean engage the 
i ller support. 
clear in the drawings. 
‘Something that will serve as a knob on 
the upper end of the shaft probably ean 
bbe found in your junk box: a knob from a 
discarded loase-pin hinge, i not too large, 
will do nicely. 


PTE propetiee can be made in varions 
ways. One of the simplest is t 
illustrated on page 92. It can be hent to 
work either right or left hand, as required 
by the motor. 

‘The power plant is an inexpensive toy 
motor of the # to 4 y 

Drill a hein hole in the exact center 
of the propelier. Place it on the propeller 
shaft, which is made of Yin, brass tubing 
about 13% in. long. Then place a small 
brass collar on the end of the shaft and 
fasten all firmly with solder, 

It is always interesting to experiment 
with propellers of various shapes, and 
Ditches, ‘The secret of getting spect out 
of a toy motor boat often Ties in the pro- 
peiler. A rapidly turning propeller with 
Fite ited de welops the met speed. Tt 
depends considerably, of course, upon the 
motor and other factors, but if you wish 
to experiment in this direction, you might 
try a two-bladed propeller with narrow 
blades, bent so as to give as perfect a 
screw action as possible. ‘The main ad- 
fantage of the. threebladed propeller 
itlusteated is that itis very easy to make 
and foolproof under all circumstances, 


SHE shaft is fastened to the motor by 
ahameans of small springy as shown, 
is spring serves as a universal joint 
and makes up for any misalignment of 
the shaft and motor. If the 4-in. tube is 
left long enough, it will take the thrust of 
the propeller on the end: otherwise the 
thrust is borne directly by. the motor, 
through the shock-absorbing spring, 
which is not, perhaps, as good practice, 
hut works ‘satisfactorily nevertheless. 
Indeed. it is surprising how much loose- 
ness and misalignment of parts there can 
bbe and a boat will still run speedi 
An inexpensive toy motor of the 2 to 
4 volt type is fastened in the cabin as 
shown. For power, a 434-volt radio C- 
hattery is used or. better still, two 424 
volt C-hatteries wired in parallel, “A 
itch may be placed in any convenient 
position, oF the switch on the motor may 
be used. if there is one on it. A good idea 
is to place the switch on the rear deck in 
such a way that moving it toward the 
| stern of the boat will open the circuit. 


A Boy Can Build ‘This Boat 


(Continued fro 


* plaster of Paris and wh 


Then, oe be b 
he witch hana itis pombe to stop 
the motor at any point. by the 
Tine a jerk, whereupon the boat ean be 


alight fishline to 


pulled backward to the shore. 
hts are not necessary, It help the 
appearance of the beat. “Two flashlight 


hulls can be pushed into holes in the 
roof of the cabin and wires soldered to 
them. A flashlight battery for lighting 
them is fastened to the unierside of 


memade switeh ean be dev 
turning on and off the lights. Oth 
additions can be made as suit t 


id many refinements made 
prove the appearance of the model, 
but the boat as illustrated has purposely 
Sean kept simple and sturdy, so that i 


will both be easy to construct and will 

stand up under severe usay 
‘HERE are many waysof finishing the 
hrulland youcan, of course, select what 


colors you prefer, “After many” experi- 
ments, Ihave found the following method 
satisfactory. 

First apply two coats of a gray 


‘goat made for use under bn 

‘The first cont 

and. the seco 

rubbed. with very fine sandpaper, P 

erably No, 00, ‘Then two coats of w 

‘or French gray tyrushing nequer are 

plied to the hull above the water Tine; 
coats of red. green or dark gray 


cr line, and two coats of 


ing aes 
si nal cont tsa vai 

ceena wang Varna or enamel wil take 
Truch longer, of course, than one sing 
Atuiek-deving Inequer 

‘AI the metal part such a the grom 
smcte used in tbe porte a 
wich i made of rast wire and brass 
sapere eae 
fold enaimcl, ‘The stand 
Brushing lacquer like the bot, and has 
strips of rahoer from an iauer tube tacked 
fo bbe cradle surfaces 


with Flat Wall Paints 
LASTIC paint for decorat 


‘of plaster of Paris, 341b. of holted whit 
nil about 34 pt. of varnish of the 
= Ita thicker mixture is desired, 
iis necessary merely to avd more 
ing in the pro- 
portion of two parts plaster to one part 
of whiting. This mixture ean be made in 
Targer quantities and used for finishing 
walls in the same way as prepared plastic 
paint, when the latter cannot easily be 
obtained L. 7. $. 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
and Money 


PAPER can be used for many th 
hesides writing, wrapping and print- 
Tt ean be made to act as a preservs 
and as a means for preventing the 
Iwerware. It may be made 


waterproot, freproot and fat proof, These 
are only a few of the many and varied 
uses of specially treated paper. 

‘Wax paper, for instance, is used as a 
trapper in cases where the product to be 
Kept has a certain percentage of moisture 
that must not be lost by evaporal 

A paper which, when wrapped about 

erware, prevents the production. of 
he prepared quite readil 
paper is well adapted for this, 
although other light or even heavy papers 
tmay'be used. ‘The paper is merely dipped 
into a bath of 
salts and then 
dri. after which 
it may be used. 

The bath ‘is 
prepare by die 


“Treating paper with 
1). Tora nd ac 
(double boiler) until alt or 
have dissolved. 
ufficient for ne- 
is. Cool the mixture, pour 
m from the sediment, and 
with a little Hess th 
half its volume of water. ‘Thoroughly sat- 
urate the paper with the cold solution and 
Tet the excess crip back into the container. 
fas the solution will keep it carefully 
corked “Hang the paper up to dry, when 
it will be ready 
A waterproof paper, which i is le moot 
‘against many fats, is prepared bj 
oF brushing, the surface with » concent 
trated solution of borax in whieh shellac 
has heen dissolved by gentle heat. Ani 
line colors may he added to give the paper 
ang desired tint ri ‘ 
rust retarding paper also can he 
mace at home. All objects wrapped in it 
he prevented from rusting for a cer- 
length of time. ‘This paper is brushed 
with a light oil, such as sewing machine 
sil, or petroleim, When iron or steel 
objects are wrapped in such paper, the 
slight evaporation of the mixture’ will 
place a film of oil over the metal. 
gare ill bura only when exposed to 
igh Nemperatures if it's prepared by 
in a hot solution of 1 teaspoon 
sulphate. 4 teaspoon of 
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~YALE- 


Screen Doors 
\ Should Stay Closed 
If they don't they are not screen doorst 
Yet if they slam, they are a nuisance 


Yale No. 570 Household power of « highly rempered 
Model is made especial Reel spein 

eteen doors and aber High ing fae relemses As che hand 
Sor You will be surprised leaves the knob, the spring 


atits modest unwinds, promptly starting: 
‘The Yale Door Closer ha tha lode action: as Hs 
door-closing power} controlled by 


fece in actions made with the 
sin ofasmooth-runalag 
ec, every part co-ord 
bated co the quict closing of 
2 door. toa quict stop asthe latch-bolt 
‘As the door is opened the clicks in the jamb, 


Send for Booklet, “Why Swat the Fly?” 


‘The Yale & Towne Mfg. Co. 


‘Stamford, Conn, U.S. A. 
(Conedion Branch at St. Catharine, Out, 


(ALE MARKED IS YALE MADE 
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“S Carving Tools 
Ship model making 
is made easy with this 
set of Carving Tools 


ARRVENG the prow and stem pox of the 
Popular Selene Viking Ship. shaping 
apa olowing ot the bala 
ito have mse cari 
very ood work 
fi 


‘aan doing 
work made 


or orn export en 
find. inthe kit pictured above “all the 
‘essential earving tools needed. 


etsy he ony 

eae 
‘he empl kit pe 

usrantea thas Wy 


Se Beal 


CHAS. F, BINGLER SONS 
Wood Carving Tools of Al Sizes and Typee 


GAAS BINGLER SONS” 
162 Sixth Avenue, New York City. 


ar er et eg nat 


reese ty Lota et er mete 


crerthing he had went down with a 
‘To return to the inside of the model, it 
ath a platform at 


‘The platforms may have a very thin 
leek glued on to them to cover the joints, 
‘To make these. cut pieces of cardboard 
until they fit and use them to 
mark the wood. 7 

the open part are imitation 
frames or ribs. There really 
should be seventeen of these, but 
hhine will be sufficient in our model. 
‘The easiest thing to make them of 
is rattan cane, such as chair 
menders use. 
bare 34 in. wide! 
hhalf that thickness 
will be about right. 
Clip one end of a 
pete into the co 
ner of the rabbet 
fy the ege of 
the 
end 
inside of the hull 
and eut it to clip 
in the rabbet on 
the other side. These ribs are placed 
‘equidistant between the platforms. When 
rach one is 


Piso noes ot tee teenie 
horizontal beam or thwart for transverse 
steengih. Cut them to touch the gun- 
wales al either ‘side, and notch Uh 
eecaae tt he ses othe ba 
proper. They should be about 34 in. 
square. These are not seats: the rowers 
evidently stood to row in what is still 
known as “North Sea fashi 

To each of these beams erect short. 
lars along the middie of the vse 
These shold be a shoe larger than the 
beams and should be notched on to the 
frames and the beams, proj 
the latter about ty in. 

may be chip-carved with 4 

‘of decoration. ‘These short posts 
beams 1. 9,4, 6. 7,9. counting from 
rard. ‘The two center ones mst be 
ide until the mast step is place 
in position as described later. 


Our Viking Ship Takes Shape 


(Continned fram page 80) 


To the other three beams come longer 
and heavier posts, which support, the 
Fidge poles for the tent or awning. ‘These 
posts or stanchions are 34 
They are notched like the sh 
Int project 134 in. above the beams 
wwartship on top of these should 
mortised a erossheam, the same size in 
section and 154m ong, with ist end 


The idles of 
these posts an 
crossbars sl 


potbotl of Gung 3 
ix to burn it 

poke 
Inurnt 
ools 
this 


purpose 

tench ax the end of wa ol ie. lest, 
course, draw the design on the wood 
with a pe 

“These three posts should be laid asi 
for the prosent. 

‘Almost any hard or seibard wood will 
serve for making Uiess stall parts. 10a 
Tight wood such ws poplar or lass is used, 
it will be stained laters Oak is une 
weessarily hard and open grained; cesar, 

wany, and holly are goot but need 
staining. Walnut is about the best, but 1 
used a piewe of the Tid of a Chinn tea 
chest, which T found was made of 1 fin 
sine wood, that eld nails and enrved 
easily. 

Ficroed through the gunwales are si 
teen Toles ie nein diameter for the our 
1 these shoul be marke 


the midship evenly, 

along, seven abaft and nine before 
that mark. ‘They should be just above 
the level of the (Continnel on ge 


How the qunwales, notched maiding. ribs, beams, pillars end tent supports are added to the 
‘ball. Full siae details of these sd other parts appear on Blarprits 61 and 62 (See page 89) 


© This seat on « radio, tol or cil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


ow 


Why Camel leads the world 


GOODNESS has made Camels the 
leader of the world that they are 
today. Goodness means the quality 
of the tobaccos from which they are 
made, the skill with which the to- 
baccos are blended to bring out the 


fragrance, to produce the mildness, 
to give that subtle quality and taste 
that smokers find only in Camel. 


R. Je 


REYNOLDS TOBACCO CO, 


Goodness means such a standard 
of uniformity that the billionth or 
the trillionth Camel is sure to be just 
as good as the first. 
honesty, the truthfulness, the sin- 
cerity of purpose to make and keep 
Camel the leader—the cigarette most 
preferred by the greatest number. 
Have a Camel! 


It means the 


WINSTON-SALEM, N. C. 


Veeooere Rat? | 


it GOODELTL-PRATT] 
o——— 


ANITA 


<== Tools that SPEED UP 


automobile repair work 
You'll find them all in this free 400-page catalog 


Valve Lifters—that raise and hold positively 
—never slip or catch fingers. Valve Grinders— 
that make valve-grinding as easy as hand drill- 
ing, and lift your fingers clear of the vertical 
cylinder-head bolts. Feeler Gauges—that take 
the guesswork out of spark-plug, platinum- 
point and valve-tappet adjustments. 

Electric Drills that drill steadily hour after 
hour on the most gruelling job, without distress 
or overheating. The }4-inch Heavy Duty 
Goodell-Pratt Electric Drill goes through }4- 
inch cold rolled steel in 13 seconds. Precision 
Tools—that tell depths and diameters, lengths 


and outside measurements, accurately, to the 
thousandth of an inch. 

‘These and many more good automotive tools 
are pictured and described in the Goodell-Pratt 
400-page Catalog shown above. 

Some of these tools will be new to you—will 
show you quicker, more convenient ways in 
automobile repairs and adjustments. 

These tools are sold by good hardware 
stores, mill supply houses and automotive sup- 
ply dealers. 

The catalog is free. Write for it. Select the 
tools you want. Then see your dealer. 


GOODELL-PRATT COMPANY. GREENFIELD, MASS, U.S.A. 


uanias o Soampmiths, 


MR. PUNCH 


GOODELL PRATT 


1500 GOOD TOOLS 
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Our Viking Ship Model 


(Cont 


top of the body of the hull. None of them 
should go through exactly where the 
beams li 

‘Along the in 
wales there 
hea full © 


jdde top edge of the gun- 
.- This should 


is that there is f 
les, oF short posts 


hued in posi 
fare not lower t 
wale, to which level their edges can be 
sandpapered. 

is all we can do to our Li 
Tong serpent inthis i 
‘The rest will be easier and possibly 
interesting because we will be ‘making 
simple carvings and applying the colors. 


How to proceed from this point will 
be told in the June issue. a 


jhonily Made Trellises 


Goda or tome other Wind thet is 
Surable when exposed to the weather. 


EWN naens ener 

Tn making trellis A, fasten the uprights 
and fillers with brads and wind on the 
Wire. ‘The side braces then may be 
sprung and held temporarily with nails 


which may be a crack in the floor and then 
tail the latice strips in place. | 
Give the trees two coats of white or 
wy 2 
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CORONA — 


has helped this salesman 
double his earnings 


rr... | 


You can own 
this latest model 
CORONA 


1's the finest Corona eve bile 
— made by the work's ploneet 
rmanufscturers of portable type 


A wordy, depenabe ing 
snachine with fal with 

Inch) carne, eve yard 
clon elrvening ikon 
Stk line acer, everthing 
‘pect nama machines Vet 
ie compact porble ey to 
Catt wih ou nberver you ge 


Standard Keyboard 


‘Corwna has the Fourrow wand- 
sd Keyboard vse in all ofces, 
{nd taught in busines 


wife gave him a Corona 

for Christmas. Now he credits Corona with 

100% increase in his monthly earnings. Here are 
just a few of the ways it has helped him. 


Eerge machine, you wil be 
hrome'on Corent. Hf you 

sever wed typewriter bef 
oul find at fe ery 0 Bear 


1 Letters to customers he expects to see later 
inthe week. Manytimesa buyer will hold over 


an order, knowing this man is on his way pond 
2 ete notes of appreciation for orders just 
received or a reminder of some point omitted 
during his cal ae tS 


3 Reports to the Home Office about con- 
ditions in the territory, credits, etc. All his 
reports are neat, legible and concise. Several 
salary increases have been the direct result 
of this. 


ment. You veal et 
‘Sy. Jase tok up Coren a out 
hone book andthe deer il 
rend'yo oe fre examina 


‘Think of the ways you could use Coronato make 
the most of your job, whatever it is! Mail the 
coupon now! You will receive, free, a valuable 
new book, The Writer’s Guide. 


The coupon wil ng you ot 

tag etre Baldo, 

L C Smith & Corona Typewriters Inc 
Ses offices in principal cies ofthe workd 


Also manufacturers of the L. C Smith 
‘Typewriter, the Ball- Bearing Office Machine 


Hare you ever thought you would Ike to wale short sores? Tht 
‘ive book contin a new eaty method of balding » drama pet. 


mith & Corona Typewriters Ine 
E, Washington St, Syracuse, N.Y. 


me, please send me a free copy of 
nd complete informatio about Corona, 


anal 


T should lke to know its trade-in value 


b= 
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Now-— 


all oil burners will be 
judged by this new 
standard of 
perfection 


doesn’t take long for such news 
to make the rounds, You may 
have pees the amazing suc 
cess that the new silent 
NOKOL when it was introduced 
‘some months ago—Sales of nearly 
$5,000,000 in 90 days 
‘This record-breaking reception 
proved the country was “sold” on 
thedesirability of automaticoil heat. 
Te showed that thousands wanted 
cil heat but didn’t want the noise 
that heretofore went with it— 
that thousands were awaiting the 
final perfectingofoilheat,andrecog- 
nized it in the new silent NOKOL. 
If you have been among the thou- 
‘sands who were waiting, you are to 
be congratulated, For now you may 
have the kind of heat you've always 
‘wanted—quiet, care-free, automatic 
cil heat that will mean more to the 
comfort and peace of mind of your 
household than all other inventions 
for the home put together. A de- 
gree of efficiency never before 
dreamed possible—and whichnever 
before was possible—until the 
NOKOL engineers crystallized their 
dreams in the new Silent NOKOL. 
The NOKOL can be installed in 
your present heating plant, with 
practically no interruption of serv- 
{ce, And you'll be sure to get the 
‘most economical size for your home, 
because NOKOL is made to fit 
‘every requirement—eight different 
sizesand 122types. Mail the coupon 
for booklet and details of our attrac- 
tive budget plan, s 


NEW Silent 


No koe ] 


AUTOMATIC OIL HEATING FOR HOMES 


FREE—NEW BOOK 
AMERICAN NOKOL COMPANY 

Dept 30,188 Schubert Ave, Chine 

Pleas send me your new book oa OIL HEAT. 
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The SHIPSHAPE HOME 


Replacing a Common 
Snap Switch with 
a Flush Switch 


By 


TO RPPLACE a common snap wit 

with a flush switch is « relatively 

imple undertaking forthe amar eee- 

{rician. First open the mai 

‘Take off the knob and 

switeh (Fig. 1), discon 

remove the switch e 
‘A hole must be eut 


Grorcr A. Witovenny 


he wall for the 
fosing the new 
ease is to be 
tend ta the lth o tea wooden cleat 
with wood screws. whict rou 
eis in the “ears” of the box. - fe 
ee important points must be kept 
nd. First, the hole must be just large 
h to, receive the box, but, small 
nonigh to be covered completely by the 
switeh plate of cover, Second, the hori- 
zontal be such that there 
will be no wall stud to interfere with the 
box. ‘Third, the upper and lower limits 
of the hole in the plaster must be 0 
located that solid lath will be in the 
Position where the serews are to he places. 
Remove some plaster | immediately 
around the loom-covered wires and probe 


screw driver to sce that there are 
no studs to interfere. Place the swi 
box against the wall and draw two sh 


Fig. 2. Marking on the wall the width 
of the box for containing the new switch 


Tines—not the whole length of the bor 
(Fig. 2). A. sharp screw driver or knife, 
when used for marking, will ent through 
the wall paper and nick the plaster. e- 
nove some of the plaster between the 
with a screw driver or chisel and 
then locate the nnd lower Tinuit 
xx opening to suit the laths, 
‘the lath to be removed for 
ole saw (Fig. 
ath, but leave s 


Fig 3. When the plaster has been removed, 
‘hole fs bored at cach side of the lat 


ia, 4. Cutaare made with keyhole of com- 
fas saw to remove: the obvtrocting lath 


mi 
made. 
re the 
ve the 
Joom-covered wires, bring the wires into 


cient to prevent the lath fro 

ively while the second e1 
Clean out the op 
Knock-outs from the box to rec 


the box, clam 


oom in place, and 
attach the bo ood ren, The 
remaining steps in installing 
flush switch are exactly as described on 
page 82 of the April issue. 


How to Varnish Wall Paper 


HIEN ordinary wall 
Wiraiite rote oe te 


damar varnish to protect it and to allow 
it to be cleansed with a damp cloth. The 
varnish may be mixed with turpen| 
reduice the gloss, even to the extent of 
m parts of tury 
t is best to appl 
size made 
ne over Hight i 
ing 114 ats. boiling wat 
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The Shipshape Home 


Many Usesfor] irsleun dan be 
Linoleum | put to 
In kee 
ipshape. Kitchen and other tables with 
‘worn and cracked tops may be recon 
tioned by covering them with noleum. 
If painted, varnished or shellacked, the 
Tinolewia niakes a sinooth, durable top, 


ving for various repairs, old 
Tnoleam cam be made nto use bane 


ved with lin- 
ing shelves 


Chair seats may be ren 
leu, Tt will serve for b 
fand picture frames. Disks eut from lin- 
‘leu serve nicely for hot and cold | 
platters, dishes and flower pots.. Shoe 
soles can be made froin thin Tinolen 
Waste paper and sewing baskets 
made by the methods” illustrated. 
Gronoe D. Hi 


Rubber Holder | 3. Psion 

for Brooms] eit orn aul 
of wood 4 or 5 in, apart are excellent 
holders for brooms led dusters 
‘The board may be 
fastened to the 
wall in a closet or 
other conv 
place, Care sould 
be taken to have 
‘the holes fit th 

ndles easily 
without being too 


the top of an old 
rubber boot oF a piece of rubber ti 
not too thick, may be ext up and used 
similarly. —W. B. 


Innghg ordinary wall paper, decorator 
save me a hint that enabled me to finish 
{ie job seithout further trouble. ‘The 
todo, he sad, was to have the paste 
alitle thicker than usual and paste two 
tr three strips before hanging the frst 
tne, In, that way plenty. of time was 
allowed for the paper to soften uniform 
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You may “kid” 


the “cold-bath liar” 


but you envy him one thing 


OU know him—the"*cold-bath 

liar." He brags, offensively, 
about the bracing, stimulating, zest- 
ful feeling he gets when he cumbles 
out of a nice warm bed and jumps 
undertheicy shower. Yes—youmay 
dislike him because you think he's 
lying half the time, but one thing 
you envy him. He gets by with a 
reputation for being antiseprically 
lean, 

How about yourself? Have you 
recently shoved your own fami 
face up close to a truthful mirror 
for a good honest look? Try it. 
You are due for a surprise and a 
couple of shocks. You are going 
to discover that your face is really 
not quite clean. 

That off-color, almost-but-not- 
quite-clean look about your skin is 
caused by ordinary, unpleasant dirt. 


Ie comes from the air, ‘The U. S. 
‘Weather Bureau estimates that there 
are 115,000 swirling bits of dust 
an grime in one cubic inch of city 
. These bits of smoky grime are 
so anal ae they 
They collect upon your face, in tiny 
wrinkles and open pores. Once 
there, they resist every effort of soap 
and water to get them out. 
You can getclean—and stayclean. 
‘A Pompeian massage in your own 
home takes only seventy seconds— 
‘no more time than a hot towel and 
inse, Use this invigorating massage 
‘cream after shaving, for that stimu- 
lating, zestful “feel.” Use it to get 
clean, stay clean, then absorb some of 
the glory chae gravitates to the cold- 
bath enthusiast. Above all, use it for 
the grand and glorious feeling that, 
by gosh! you really are clean! 


Make this convincing hand test free! 


Wash your ands thor 


you, could. wot remove by 
Sahing. Newnes plat 
fo give yout ice chat Cenn 
stad bealthylouk of the soc 
‘ef man 60e at all dr 


POM PEIAN 


MASSAGE CREAM 
Increases Your Face Value 


FREE «- TO MEN ONLY 


sd'veae, snd to pe me several 
‘same 
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NEW | 


| 


‘and Superior in every way by 200,000 ear~ 
penters, machinists, National Industries 
te, during 5 years, 


Every tool carries a tag GUARANTEEING by 
FREE REPLACEMENT that the handle will 
NEVER BREAK or LOOSEN 
matter how or how long used and that the 
+ edge, face and claw are unsurpassed. 


‘They are FORGED head and handle, inone 
piece of fine Tool Steel, specially tempered. 
The strongest material known. 

Grip is sole leather washers pressed on, 
riveted, weather proofed and polished. 
The most confortable material known. 


‘You will get the same satisfaction that is 
making all users boosters of these, the 
FIRST and ONLY patented tools Guar- 
anteed ““ Unbreakable” and 

Superior in every way. 


in 

ia 

2 2 Bos oe 
Halt Hatchet No.2 Seth Face BB 
Wulras 28.0. with Logi Sheath ESS 
Beout Axe Stax. 0 
BalPeln Hammer, 18 or. Head is 
ESTWING MFG CO., Rockford, m1. 


How to Refinish Your Floors 


make up fresh warm water and enou 
Vinegar to tum the water sour. perhaps 
tree pints of vinegar toa. pail of 
water, and use this to mop the floor a 
second time to neutralize any caustic 
Femaining oa the wood or in the joints. 
Vien the floor has dried overnigh 
with heat in the room, it should be sanded 
smooth with a weighted floor brush faced 
with No. 1 sandpaper. Be sure to sand 
in straight Hines paral to the 
any spots remain, they may 
oor bleached out. 


| be shaken before it is opened for use 


since varnish remover consists of power- 


| ful solvents combined with a solution of 


paraffin wax. When this mixture is prop- 
‘erly applied to the floor, the 

forms a blanket over the solvents 
prevents their too rapid evaporation and 
at the same time forces them downward 
to attack the old varnish. It should be 
flowed on from a wet brush through the 
use of a single stroke drawn in one diree~ 
tion only. 

‘Allow the remover about three minutes 
to soften the old finish. ‘Then scrape the 
| varnish off with a wide bladed scraper 
| and place the softer 
scrap paper, which ‘should be thrown into 
the stove and burnt, 


DOT annly varnish, remover care 

lessly of ele 

floor plug. as al 

known to cause di 
ne 


‘work on such a floor. Use great caution 
around the floor plug to make sure that 
no, remover gets in to, cause a short cir- 
cuit when the switch is closed again. 

‘Stubbora spots can be forced by ube 
bing with No. 3 steel wool. When a part 
about ten boards wide has been stripped, 
it should be washed clean with denatured 
alcohol and burlap baxuing. Allow the 
oor to dry overnight before sanding. 
abat type of lors, ithe 


darkest. Thus, if we 
‘quite white, side wall ivory 
walnut or mahogany, the floor should b 
from an artistic standpoint, a deep brow 
to support this color mass. With this 
thought in mind we can make up our 

ler to n deep walnut color or buy it 
ready made, as the case may be. 

If you prefer light floors—and they are, 
of course, still very popular, as they are 
generally believed to be easier tok 
ooking well than dark floors—you will, 
of course, use a natural colored fille. 

A good filler is made on a silex base, 
not on cornstarch or whiting. Cornstarch 
shrinks in the pores and hence will not 
produce a satisfactory base for the finish. 


Silex or silica, on the other hand, is made 
from ground flint or quarts and is un- 
changeable, while having the additional 
value of being transparent. 

Let us inake up a liquid of three quarts 
of benzene or gasoline and one quart of 
real turpentine. ‘To this we add eight or 
ten pounds of silex and stir to a milklike 
consistency. In order to bind this mix- 
ture together, we will add one quart of 
floor varnish, one pint of boiled linseed oil, 


and one pint of japan drier; this is to 
fag Se ERS Rese ga ae 


Tp to this point we have introduced 
no color anu hence iv nay be used to fil 
Ueto ad pre the oad nara 
fini, Suppose we have decide 
Dieceue Se oaks Sa aon 5 
ry to 
Ito ive 
‘and then stir into the 
iT of filler mixture three pounds of 
as uate vac ous pou 
brown, ground in japan ot 3 
former preferred, When all is mixed 
thorougtiys ie well to strain it through 


a layer of uurlap or bagging to he 
sure none of the japan color has remained 
in ump form 

Before starting to fill the floor, it 


will be necessary to get some old bags 


taking a strip about five boards 
lear ‘cross the room, brush the fller 


freely with a wide stubby brush, too 
worn for good painting. Now fold. some 
Dburlay ‘smooth pad and 


filler 
find joints acrov the grain, ‘The same 
should ‘be used for all the work of 


rub t igorously into the pores 


we pores and floor j 
with sol An excess always 
remains, however, whi be cleaned 
off with fresh butlap and rags. 


astensTeveling 


YV2U will appreciate the fact now that 
floor work incans quite a bit of real 
labor, and when it comes to applying the 
ler and perhaps the cleaning up of the 
floor in the beginning, I would suggest the 

‘to this 


‘At this point in our discussion, J want 
to be quite emphatic on the amBunt of 
time to he allowed for the filler to dry. 
Under no circumstances should less than 
twenty-four hours be allowed for drying, 
and forty-eight are better. ‘The room 
uld be kept warm and freely ventilated 


on we have several 
choices of finishes available. 


Next month Mr, Waring will tell in 
detail how to finish floors with shellac 
and war, varnish, and brushing lacquer. 
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itchen Table Bench 


(Cantina from pate 73) 


time and effort 
will produce a 


shaped pieces is 
beveled to prevent 
the cla 


HERE, ar we typeof 

| T itope eres Ifa 

aijutel wth wemee tier pared | 
ty 


Towork aiid back 


or one cent per mil 


~-and you enjoy the ride 
a 


ich top. Healthflspins in the aie! Anewzest 
t tedcnoclagudereigdicintatcndion. 
This new-type motorcycle carries you comforta- 
4 in, in length, | bly and enjoyably for one cent per mile. Less than 
re will prove "more satisfactory car or bus fare! “One of the most reliable means of 
| power transportation ever developed. Harley-Dav- 


‘dsons are known the world over for dependability. 
Easy to ride and control—safe, Parks in any 2x8 
foot space—convenient. ‘Travels 80 miles on a gale 
lon — economical, Powerful Ricardohead motor, 

& 

af 

Fie & Pastening on 

iron “nap place 


ws fa Ak jour Pl Duss ote ace 
Epc ba RO, 336 
areas pt ae oe 

Big sales opportunities in open territories. 

‘55 Haatey-Davipson Motor Co. 


a fille 


Deparaene Milwaukee, Wie 


HARLEY-DAVIDSON 


| jaw of the vi 
temporarily “for 


stationary part 
‘Cut hack in t 
he jaw 
allowance forserewinga thin piece 
wood to each of the inside surfaces of the 
jus to prevent marring the work. 
If an 


boards as shown in Figs. 1 
skness of Mf 
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Communication for a Growing Nation 


An Advertisement of 
the American Telephone and Telegraph Company 


Tue first telephone call 
was made from one room 

to another in the same 
building. ‘The first advance in 
telephony made possible conver- 
sations from one point to another 
in the same town or community. 
“The dream of the founders of the 
Bell Telephone System, however, 
was that through it, all the sepa~ 
rate communities might some 
day be interconnected to form a 
nation-wide community. 

Such a community for speech 
by telephone has now become a 
reality and the year-by-year 
growth in the number of long 
distance telephone calls shows 
how rapidly i¢ is developing. 
‘This super-neighborhood, ex- 
tending from town to town and 


state to state, has grown 
as the means of communi 

cation have been provided 

to serve its business and. social 
need 
‘This growth is strikingly shown 
by the extension of long distance 
telephone facilities. In 1925, for 
additions to the long distance tele- 
phone lines, there was expended 
thirty-seven million dollars. In 
1926 sixty-one million dollars. 
Daring 1927 and the three follow- 
ing years, extensions are planned 
on a still greater scale, including 
each year about two’ thousand 
miles of long distance cable. 
These millions will be expended 
con long distance telephone lines to 
meet thenation’s growth and their 
use will help to further growth, 
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A Kitchen Table Bench 
(Continue from rage 101) 


‘upon; the former is the easier method. 
A substitute for a vise that is sometimes 
used is a block about 14¢ by 3 by 8 in, 
which is cut on along bevel for $ or 4 in, 
on one of the flat faces and screwed 
against the upper left-hand corner of the 
apron in such way that the bev- | 
led part forms 
V-notch into 
Which one end of 
a board may be 
pushed when it 
1s to be planed. 
‘The bourd is 
further support- 
ed by twopinsin- 
serted into holes 
in the apron, 

a thin 
soak so be 
planed on the 
surface and you 
have not fitted a 

i Fig 7. How arent 


stop, you can ting vise ie Btted 
‘a strip of wood temporarily across 
the face of the bench board to act as a 


n piece of hardwood. 14 b 
Togkl stop, the block at the 
cod fa gripped in the vise in mich a way 
that the thin board Ties flat netoss the 
bench top. 

"To do smooth surface planing itis im- 
portant that the table be rigid. Tt can 
pe braced by cutting a stick of wood to 
reach diagonally from un 

of the bench top to the 
floor nud wall of the kitchen of to any 


BoP T puns 
fy [eae 


} 
Tarpon! || 
I | 


Fig. & One form of bench top with aprom, 
‘Guick-actingvieeend adjustable planing #09 


convenient stop on the floor. This brace 

will resist the tendency of the table to 

sway when the plane is pushed forward. 
Because of the bulkiness for storage 


‘the apron and use instead a special sup- 
port ‘constructed ke an old-fashioned 
‘window stick, having a number of notches 
to suit hoards of various widths, 

‘The completed top with metal stop and 
vise and with an apron containing a ser 
of holes for supporting long boards 


has forced him into restricted quarters in 


which to work, 


Next month a bench lathe table for 
‘small quarters will be described. 
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Tir0 11 coe bailiane book of 280 pages hare 
been condensed the outstanding facts that scientists have 
discovered since Aristotle, the father of science, dissected 
a frog to see what made its heart beat. 

How often have you wanted to know about the won 
derful discoveries in science that have so changed the 
world we live in... the secret of radium... the romance 
of the atom . .. the origin of the earth! 

Or you may have wanted to know why glass is trans- 
parent . . . how fireflies produce light . . Goch ard 
is green... if radio waves move in a straight line? 

All of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
Tue Pocket GUIDE To SCIENCE. 

Alll that you probably will ever want to know about 
science is told in this one book that will it in your pocket 
or grace a library table. The curiosity-satisfying facts 
about the world we live in are made instantly available 
to you in simple question-and-answer form in THE 
Pocxer GuIDE TO SCIENCE. 


Your Name in Gold 
-on this Wonderful Book 


fn engineering, in_ heal 


city, in mechanical activity—page after page filed 


dil Bice A cree ete eiezs lee eee Bd 
ees , eh eee es Smsete ne 
feos eh roberto mete on er 


Man ant Tie Wa 
fhets about scientific qu 
eaaly remembere para 


SPECIAL OFFER 


‘Tue Pocket Gute to SCIENCE fs 
not for sale. It is offered to you without 
fone Penny extra cost, with a 14 months? 
subscription to POPULAR SCIENCE 
MontHLy. 

In Ti, Pocker Grin vo Serexee you 
fe fll normation fa ese 
nave discovered up to the sun 


Bat al this is only part of the contents of 
ceneinve ofthe amassing Porvian, Seinxet 
Mownct, Te takes over o0 articles, and 

ftares every amonth, to tell the readers of 
Forctaa’Sctetee Morn i hat haa 
happene in the scientific, radio, mechanical, 
and nutomocive Beds: 


A Few of the Hundreds of 
Questions Answered in the 
| POCKET GUIDE TO SCIENCE 


Stunex at wo exra cai to yon if you we the 
coupon below immmediatcl. 

ate offered a 44 months? subscription 
to Porctan Scarsce Mosrnty (colar pice 
Rhsoaghe by the month would be $30) with 
Tue Footer Geioe yo Setset al or 
2.9 plas the few centr postage. If you are 
Siready a subscriber to Porcuan Sctesce 
Moxt we wil be glad to extend your ub 
scription 14 months i you accept this oe 


In using the coupon please PRINT your name 


where The Pocker Guioery Sctrsce lsves 
Off The Pocxer: Gcive gives you all the 

formation ‘up "to. tight mow Porcias 
Science Moxruc will give you all the ine 
ortanty intersting ard new discoveries of 
clone forthe next 14 months. 


In every imue of Portiaa Science 
Mowriurarea dozen or mare important arti 
cles thatexplain an picture the most 
ing and significane new. developymet 

lertskings in expl 


SEND  sieceyeomr 


PSO cireelpleontrn 
‘oO So 
pape foes 


MONEY Seal 
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AUTOMATIC 


MOTION 
CAMERA AND PROJECTOR 


«4 complete 
Motion Picture Outfit 
at a lower cost / 


‘TheLIDRARY if Pubes fom pn at yur er 


ms 
‘or joa hae 
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Graceful Gate. Leg Tables 


Continued 
although e simple, adds very 
much to the bea 

cabinet wi 


Sia dark nish ts reco 
colored, ashing lacquer o 
The used on the simpler tale 


Bill of Materials 


eFeseenaeiree 


weaereeeeesie 


Giged so lege 


AMV dimenali aren inches 


Small Vise Provides 
Feed for Drilling 


By Owex Lovejoy 


head di 
ator, the man 
escribee previously 


feature of the drilling attach- 
the fed which fs proved by 

amped to a wooden upright. 
nk or bar of the adjustable jaw 


a 


How Me. Lovejoy wes « polishing bed 
ted’ s scat vee a's dailing machine 


How to Repair Chair Seats 


of the vise serves ax a support for the 
Piece to be drilled, ‘The del print enters 
the hollow end of the shank after it has 
passed through the work, 

Tt was necessary to save off the anvil- 
nose of the vise with a hick saw, but 


put to 

crinary uses. ‘The wooslen support 

may he removed quickly to clear the 
1 for other wo 

‘Several sets of screw holes in the top 

of the bene allow the wooden upright 


the polishing head to suit various fe 
of del bits 

drill ch 
cr a similar 
‘article. A. picee 
was drilled and screwed on to th 


length of iron 
could be driven on over it. A taper 
next was turned in the outer end of 
‘wood so that the shank of a hitstock type 
OF drill could be driven in. Any size bit 
fron to 34 noe even more, my be 
‘To remove a bit from this improvised 
chuck, it is grasped bya heavy pair of 
vis then struck a sharp blow. 

is inserted inthe same w 
Tcfore a hole is drilled, a center mark 
is made in the work with a sharp punch, 
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WINS ist PRIZE 


POPULAR SCIENCE MONTHLY 


MAYFLOWER 
The Ship that brought the Pilgrims 
to America 
Siee: Height 25%, Width 9°, Length 27° 


SANTA MARIA 
The Flag Ship of Columbus in the 
Discovery of America in 1492 
Sizes Height 25°, Wil 11", Length 27° 


YOU CAN PUT THESE MODELS TOGETHER IN A FEW HOURS 


‘over the country asking us how they can get a beau= 

tiful Ship Model without paying $100.00 o more. 
Realizing that the high prices asked have made it possible 
for only'a very few to have one of these beautiful models, 
the WORLD'S LARGEST BUILDERS OF SHIP MODELS 
have decided to try outa plan that will make it posible 
for everyone to own one of these beautiful models, by 
supplying you with all the parts, cur to fit, and ready to 


W: HAVE received so many letters of inquiry from all 


put together. You need know nothing about ship build- 
Ing. We have made it so simple and casy by explaining 
‘every operation so clearly that a school boy can put one of 


four models together in a few hours. No confusing details; 
diagram and instruction sheets are written so that anyone 
can understand them, 

‘Mrs. C. J. Bierbower of Philadelphia, Pa., after complet- 
ing a model of the “Santa Maria” from our $4.98 cut to 
fit parts, was so pleased and delighted with the Model, 
that she entered it in a Model Contest held by the Pub- 
lishers of Science and Inveation Magazine. ‘This Model 
‘was entered against hundreds of other 
parts of the country, and, Mrs, Bierbower' 
‘was awarded the Grand Brize Worth More Than $too.co for 
Its Decorative Beauty and Simplicity of Construction. 
While Mrs. Bierhower was delighted, she said, “ that it was 
not a surprise as the Model was the most beautiful of its 
kind thar she had ever seen.”’ The parts we will send you 
are Identical with the Ones Used by Mrs. Bierbower. There 
Were No Parts Used In This Prize Winning Model Other 
Than Those Supplied By Us in Our Regular $4.98 Complete 
Kits, 

We supply you with every part to build either the 
“*Santa Maria” or the “Mayllower'’ Models, with a full 
detailed diagram and instruction sheets showing and 


MINIATURE SHIP MODELS 
3818-20-22.24 Baring Street, Philadelphia, Penna. 


explaining. every operation co complete these beautiful 
models. Hull and all parts are of wood. This is not a 
cheap cardboard imitation, 

List of parts supplied for “'Santa Maria."” Space does 
not permic describing the parts for “Mayflower,” buc it is 
just as complete in every detail 

Hull and keel, 3 pieces; rudder: rudder support; 
pipe rings; 6 cannons; 6 port shutters; 11 shields: 
poop deck sides; railings; upper deck with decorated stern; 
Figging channels; anchor; lamp and bracket; crow's nest; 
bow sprit: yard’ arm; 3) masts, fore, main and mizzen; 
spanker boom; jib yard arm; fore mast yard arm; main sail 
yard arm; top sail yard arm and latcen sail yard arm; wire 
for sails; bras name plate rigging cord light and heavy) 
beads; staples; glue; pallies or Mocks and fale; rear balcony; 
rear balcony railings; side balconies; side ‘cabins; flags; 
ladders; 18 bumping strips; jib sail; fore sail; top sail and 
mizzen sail; stand, 3 pieces; all parts needed ro complete 
the Model.’ Shipping weight, 6 pounds. All Canadian of 
Foreign orders must be accompanied by Money Order for 
$4.98, plus a sufficient amount for parcel post charges. 


3818-20-22-24 Baring Street, Dept. 9, Philadelphia, Pa. 
Please send me the completed parts, cut t0 fit, and ready 10 put 
together for the Mode 


1 will pay postman $4.98, plus postage (a few cents). 
PLEASE PRINT MAME AND ADORESS FLAISLY 70 AVOID DELAY 
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Every fan 


knows that- 


Every B-T prod- 
uct has been an 
outstanding 
success— 
Power Si Kity Ie 
praducts as the best you ean buy. 
B-Power Unit 


UX DETECTOR SOCKET 


u 


| venting howling tease by 
‘tenth of tae ements. — 


hnorbers tlt. 
UND” Mseillvtrated— 
B00. 


| Yar your oer tates use the 


‘meditaly abuiebed 


Pi is | 
OUTPUT TRANSFORMER 
ene 
etl | 
| 


a mince of 
Price 


CHOKE COIL 
1 comidered goo 
rte tows coke ei 
im morn cect lo pre= 
‘eat radio fequeney eat 
{ets rom entering sao 


“The RT Choe is home 
incle 
oe 
BETTER TUNING 
i wil era for rnd ths ich page Boe 


Fitch efile ma at enero cow adie get 
ims Write fr Sour Copy inlay 


BREMER-TULLY MFG. CO. 
'520 So, Canal St., Chicago, Ul 


A Stand for Shoe Polishing 


Has Convenient Foot Rest and Compartment 
for Cleaning Materials, Brushes and Cloths 


By Witt W, Kuexne 
Wroodscorking Instructor, Central igh School, Newark, N. J. 


HAT is the trouble, Frank?” I 
asked, as he strolled into. the 
‘school shop with adowneast face. 
“I was called dow 


dowel joint and is very si 

you follow instructions. First mark each 
‘and rail with a 1 

three and fou 


which leg: 


rail are to be glued toget 

‘Then, with a mar 
age, draw the center 
ies on both legs and 


he replies. 
“Well, that suggests a 
good idea for your next 
tmodel-—a shoe polishing 
stand.” 


next step is to place each 


Jeg and the pond 


T gave him a drawing 
ilar to that repro: 
duced. below and 


thereby” marking 
the ‘centers of the dow 
sing three-eighth- 
inch auger bit, bore holes 
three quarters of an inch 
deep at each point. 
"Phat. means twelve 


Frank soon had thisdone 
“Lay out and plane 
the taper on the: four 


ber to taper only 
two sides of each leg 


After you have p ceuttingg tums, doesn’t 
‘he logs, hand dress the A dandy stand lke this makes the pled Frank, 
rails and plough out the pushing ot shoes fee inagresble right. The 
rabbet on the 7 fourth step is to place a 


1 vertical 


Frank finished this before the clase of 


school and came in early the next day. eo 
“Why, you are one step ahead of me.” rod up in the vise p 

Ttold him. “Tse you have sandpapered and a half Repeat until all 

the legs and rails,” Now for the joints. ‘cut. Notice that 

1 a leg and rail or butt fered on one 


inserting. these 


AY pins?” Frank inquired, 


“FT UAT would accomplish the 
same thing—thatis, tomake 


‘AB iteasier for the dowel pins toenter 
the holes when the parts are 
forced together. th, step is 


to drive all pins in place (square 
‘ends first) and make a trial fit 
by clamping the 
course, without glu 
Frank made his trial fitting and 
then struggled to pull out the 
dowel pins, 
‘Tey a pair of gas pliers,” I 
i do not remove 
just enough so 
that the fingers can do the rest. 
When gluing up any furniture, it 
usually must be done in two 


Bb 


FRONT VIEW END VIEW 
How the stand ia constructed. The edges af the top 
‘nay be molded ar abews, rounded. or ie nquare 
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Stand for Shoe Polishing 
(Contin fom sae 108) 


this piece it makes no differer 
‘you start with the si 

pose we start with the ends, Put plent 
‘of hot glue in the holes and also dip the 
tunchamfered ends of the dowels halfway 
in glue; now drive the dowels into the 
rails with a mallet. Put ple 

the rest of the pins, also 
holes. You will have to hustle at 


point or the glue will set too much before | 


{telamped up tight. Now 


Here are scrap pieces of wood, too.” 
Frank said, ‘They were to prevent the 


‘ton the joints 
when they will make it 


ccasier to 


tare together: 
ove the glue 


T WASN'T long before Frank had both 
ends glued up. “What's next?” he 
taskeal eagerly. 


re waiting for the glue to 
the top. Hand dress 
‘and carefully join (plane) 
the edges. Lay out for the invisible hinges, 
locating the centers for the serews, which 
will also be the centers for boring the holes 
to receive the hinges. tis worth while to 
ap stock first, Prank, as 

rer used this type of hinge 


‘After a short time Frank 
me with # satisfied stile, 
‘cover back and forth to show me that the 
id not bind. 


T told him 

cutout 
it to the cover, then 
shape it with a flat gouge and spokeshave 
‘Then fasten the top to the body part 
nail the by 


was his 
“Then apply a coat of eith 
stain of penetrating brown oak stain,’ 
said. “1 le to use 
the pei stain on. Whitewood. 
pe off 
the surplus with a piece of cotton waste 
for a rag and allow it to dry overnight. 
Apply four coats of white shellac—the 
first coat very thin—and rub between 
coats lightly with number 00 sandpaper, 
Rub the final coat thoroughly with num- 
bet 00 stecl wool. OF course, you remem- 
ber that we must allow time between 
coats for the shellac to harden. Then 
apnly coat of prepared polishing wax— 
‘A few days later Frank gave a brisk 
final polish to the job. 


cArating 
After you have applied the stain, 


pass 
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~loads of it 


Never a dull day with these 
two famous Indian “pals”! 


eT ready! You're off on an 
Indian— for healthful, theill- 
packed days; for comfortable 
travel at less than carfare; for 
quick trips to business or pleas- 
ure in the “peppy” outdoor air! 


Either model is a winner, the 
Prince or the Scout. Smooth, 
quiet, easily handled —depend- 
able every minute on the road. 


Go anywhere with these fam- 
ous “pals”, any time, ata fraction 
of carfare cost—a cent a mile or 
s. Whirl away to favorite 
ty spots, sparkling waters, 


pleasant nooks, sport-packed 
places where cars could never 
reach. Until then you'll never know 
real motoring at its best! 


Easy to Own 
Let Us Prove It! 


Visit your nearest Indian 
dealer, Let him demonstrate the 
Prince and the Indian Scout 

“pals” that cut the heart 
out of travel cost. Let him explain 
our pay-as-you-ride plan that en: 
ables you to own an Indian—easlly! Or 
mail coupon below for beaueifully lise 
trated FREE booklet telling the com= 
lete story of these two famous model, 
No obligation, Mail coupon TODAY 


Motor Sar er IE 
‘THE INDIAN Prince 7 INDIAN Sc 
“The Slo Sale theIndian Way The Sle Fein 


Learn to tle i § mina. 
Sich Sateet ham 
Tow male. “Sagwed erane. 
fain Tenant seg 


Lowest initial cose! 
Lowest upkeep! 
No garage bills! 
No trathe delays! 


‘DEALERS! 
A few ag tert 


f ‘me your ilanated 
tOset “lanated 


Gndian 
Motocycle Co. | 55! 


Dept. HS 


NT Sos hme 


Crack nome ace whlpssmcent 


1 
Ske ane and the Scout, UE Seeog 
eave if you. are inagrewed in 1 
in pron to Sele 


iewd0G once doi 


Reise 
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Cracked Gena Built at Low Cost | 


walls 


OME ki 
almost 


cfu wrecking exane la 
cea in every com 
‘mercial garage, large or small, 
Many establishments are able to purclisee 
cone of the rather elaborate cranes on the: 
testit, which, when spouted ons wel 
Painted truck, makes good moving 
Sirmione 
er parage’ man frequent 

contents himselt with a wrecking ‘car 
tote from an old panenper vehicle, or 
Somelinee tech, eitous the sve 
Crevcrane: WHE te equpeent in the 
rage and nu from seray 
Framis, 2 mechanie can build » highly 
satisfactory crane for handling wrecked 
cars on the road or for use in t shop. 

"The hot mechanism ly ‘a. oneton 
ditereatial chain Deck. ‘This isthe least 
expensive type. and one is probably in 
tue in the garage already. The 
tember tthe trate, mark 
corag, are freon the fra 
oe ir ential ty hav 
ioe be 
They are su 
ihans cot aod For 
braced with % by 


the drawing, are at- 
sections of old frame, 


so that it can be attached to the truck 
with four bolts in a short time, and re- 
moved when not needed. 
ned members A should be of 
such a length that the crane has an over- 
hang of about 42 in., measured hori- 
zontally. Tt is well to lay out the parts on 
the floor before cutting or bending any of 
them in order to make best use of the 
material and insure suitable proportions 
“Two 3-in, rods are used to strengthen 
the ‘inclined members. These can be 
‘attached with the same bolt that holds the 
ik for the chain block, or a short 
distance below. ‘They are passed through 
a cross picee, D, at the bottom, which is 
attached to the longitudinal members. 
The cross members E.are fitted with 
hardwood filer picces- ‘The longitudinal 
eee | members are bolted to them with 3-in. 


Name bolts. with a short length of pipe be- 


SAXOPHONE 


Robe ere aeged 
eee Ea 


ae san Baye 


{oer thin ight wrecking crane. vigned fo garage tt 


For Use on Emergency 
Wrecking Car of 
Small Garage 


By Gronar H. Cy 


PEL 


tween the flang: 
Prevent distortion, 
cross members should 
about 32 in. long. 

to be used on a Ford. 
les should be drilled 
centers for bolting 


means of a 
4 pipe ov 
dinawn up tight with nuts, 


How the cenne ie made, and suitable dimen 
sia ite a ts be mounted ma light truck 


Gripping Small Polished Rods 


HEN work must be done on stu 
Polished rods, special | 


to prevent marring the 


Special pliers with bras-tined jaws 


‘The pliers illustrated were prepared in 
‘one shop to aid in serewing 1 
mas nto place. "Aa ere 
liers was ground out 
fas welding fod as chown; then a hole 
‘was drilled to fit the work:—W. S.-M 
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ALL LIKE IT 
$140 


The 
HANDY 


‘TRICKLE -BOOSTER 
CHARGER 


Ipacancly conver from ickle 
pero fast rate charger by throw 
of toggle switch. Thus the charging 
‘ate i changed from 34 ampere to 34 
inperes, permitting immediace 
Strengthening of any battery” Dealers 
find tuere everywhere recommend this 
triumph by Invests. Has 90 moving 
parts to wear or get out of order, NO 
Shemicals to spall.” Quice. "Fes any 
‘dio. cabince that has, provision for 
GAcBoweranic Shes"ns3" 4736" 

eight, Sunda. Alma 
case linished. in “beaotital Beewster 


Interstate Electric Company 
4441 DUNCAN AVE, ST. LOUIS, MO. 


‘deen 


10,000 Practical Formulas—The 
PEt Way fo Make Erertne 


fea. Price, $4.00 
Popular Science Monthly 


260Fourth Avenise, New Yorke 


Corner China Cabinet 
(Costin fom pase #2) 
immerse the piece in hot water for about 


neatly with the correspondi 
ing at the sides. 
The curved drawer front n 


pattern by pl eee of heavy paper 
Deer the edge of the ler shelf 
around the corner with the Bngers. 
this pattern to any woodworki 
ave the drawer front, wh 
3k Tinished, cut from a 
in. Have the 
piece run overa sander after being sawed. 
his should be fitted carefully to the 
opening. leaving about Sa in. for clear 
sides and bottom of the draw 


for separating the sily 
, fastened in place wit 
hhrads through th 

It is a good idea to line the inside of 
the drawer with some suitable cloth of a 


French gray with blue trimn 
the face of the drawer knobs and a small 
Painted on the front 
cage of the top in the center. If this 
color scheme is followed, first give it two 
coats of flat white paint tinted gray with 
‘of drop black. Fill the 
the first coat. When dr 
‘apply two coats of Fre 
and add the bh 


before assembling. i 


preferably, on a circular saw. The grooves 
should be 114 in, from the edges and not 
carried farther than within 3% in, of the 
front edge. 


Cleaning Paint Brushes 
PAINTER friend once gave 


thorough 
really clean 
Thought = quart of creosote at a paint 
store and poured it in an empty cee 
an thatthe rae cul be Te 
Hanging in the solution until wanted. Tt 
in eeential, of course, to wash out the 
{reonote before putting the brush in paint. 
“Xs an experiment, {placed several old 

in the erate, and left ther Yor 


Fed pai 
trood and metal ofthe handle. By alter- 
‘nately washing them in gasoline and rub- 
hing on wood, I cleaned even the interior 
of the brushes —O.JLK. 


© ™m 


1819 ORIGINAL 
SNIP 


Forged Steel 


is 
IMPORTANT 


The PEXTO Trade- 
mark identifies our prod: 
ucts, To you it is a 
mark of quality—to us 
‘a mark of responsibility. 
It is backed by over 100 
years of tool making ex- 
perience and assures you 
that you are getting a 
tool properly designed 
and made of best mate: 


‘The PEXTO line con- 
sists of Braces, Bits, 
Chisels, Hammers, 
Hatchets, Pliers, Prun: 
ing Shears, Screw Driv- 
ers, Squares, Snips, 
Wrenches, and many 
other small tools. 


PEXTO Tools are 
carried by practically all 
progressive dealers, 


Write us for Booklet 


THE PECK, STOW 
& WILCOX COMPANY 


Southington, Conn., U.S. A. 
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51000 


Sor best PSR) | 
ceilings \\ f 


acl Upson Board goes 
ime of e-plastening 
ever crack propely applied 
should never warp ot bulge 
the coupon for lace 
$1000 tn eash prizes for the Best 
Upson Board ceilings. 


$1000 


Sor best B| 

uses of N \AW P= 
waste | | 
space WWM hey 


Reclaim your attic and cellar with 
Upson Board, Build in atteactive 
maid's room, bedrooms, playroom, 
workshop, Save 20° to 
fel bill with the added nau 
Trton of che Upson Board lining 
Mail the eoupon for details about 
the $1000 in eash prises 
300 for most ingenious uses 
Aside from walls and ceilings, Up 
‘00 Board builds furniture, toyn, 
shelves, cupboards. screens How 
{80 you use it? Mail the coupon — 
fener the contest. ou may win 
{pare of $500 in cash prizes 


UPSON 


PROCESSED 


10% 


Toolmaker's Buttons Used | 
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As “‘Mike’’ Checks 


'N THE illustration below is shown a | 
two-in-one tool—a sct of toolmaker's 
buttons that serves also as a set of 
* checks. The diameter of the 

ms is .500 in. and lengths are -750, 
500, and .375 in. respectively. 


in One 


HE chisel edge on theend 
‘of the claw makes thisham- 
mer a cutting tool of a hundred 
‘es, without altering the claw fea 


‘Sea ike checks, withthe tap and dl 


veragepullingtenpenny nalswith 
erp ease, A perfect bale 
Anceidonepound har. 
mer forged of tool 
fect, your desler 
wees dimen. 
Price $2.00 


CuiseL-EDGE.cLAW 

HAMMER COMPANY 
HA. Ayvad—Dept. E 

Hoboken, N.. 


‘They are hardened, ground and lapped 
all over. Their different length makes 
them convenient for many layout jobs. 
As “mike” checks they afford a range 
from 34 to 1 in., by eighths 

“The serews have a No. 6-32 thread. A 
slot iseut on each side of the holding plate 
to receive the drill and the tap.—HJ.C. 


How I Make Small Tap Boxes 
Last a Long Time 


‘fale 
toaked or damp, 
corners pull 1 
‘Tape arethen as 


and loosen quic 
lost on the road oF 


Enchanting realms that only 
the canoeist can know 


I's great to paddle up some slow meander. 
ream in't sturdy “Od Towa 


“The interlocking box joints are reinforced 
by" ordinary pine driven, through them 


ine 

misplaced when kept in other containers | fn know. 

trguod the beach. ‘Wirt pape be 
‘iy at nloner Tet 


I derive oF force 
through the interloc 
corner of the box, cuttis 
end off smoothly. “Tap boxes will last a 
good many years after this little addition 
hhas been made to them. Pins are cheap, 
but taps cost money.—P. W. B, 


ie weight 
yw in price. $58 up, Frost 


“information aboot walt 


Scuzw parvens with broken handles or 
damaged blades are dangerous to use. A 
surprising number of accidents are 
-aused by them and, indeed, a good many 
mishaps occur through the use of screw 
drivers which do not fit the slots of the 
screws which they are expected to turn. 
A screw driver blade for general use is 
tempered and drawn to a light blue. It 
must be ground cautiously, otherwise it 
will be made too soft by overheating. 


Calivraat 
VICTOREEN 
‘Super Coils 
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Tricks to Help You 
Drill Round Stock 


‘THE illustrat 
imple yet accurate way of drilling a 
central hole transversely through round 


All that ia necessary isa square vise and 
short block of square, cald rolled steel of 
‘a size corresponding to the outside diam 
ceter of the work to be drilled. A hole is 


first drilled as nearly as possible through 
the center of the square piece. ‘This is 
placed on top of the work in the vise as 
AEA, ‘Hetween these and the movable 
jaw of the vise is inserted a strip of emery 
loth, turned with the plain side a 
the two pieces. 
When greater degree of precision is 
hol of drilling the 


Instance, that the 
stock and that a 3 
through it, a tempo 
froin tio pieces of 3 
arated by two P ‘The two 
inner pieces are shoved lightly against the 
drill just before the vise is set up, thus 
forming a hole }¢ in. square, which will be 

‘a thousandth or two. From 
the work ean either be 
r, where a number of 
be ‘handled, a sol 


ole is to be drilled 
ary jig is built up 
ne flat stock sep- 


pieces have t 
lock produced. 
By drilling several holes of diffe 
sives in the same block and hardening it 
the jig ill be rendered well worth pre: 
stock 


ean be handled by shimming either the 
work or the jig block equally from both 
sides. 

By a modification of the same method, 
work can be drilled off center. At C is 
shown how a piece is drilled 3 in. out of 
center by placing a }-in. shim on one side 
of the work, and a-similar shim on the 
‘opposite side of the jig block —H. 
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Sargent planes pay for themselves 


PERHAPS not in actual dollars and cents, 
for you may not be paid for the work you 
do with them. But they pay by saving 
time and trouble, and in the way they last 
Yet these strictly professional tools are 


ood planes, They will eare for practically 
every planing job that comes to a school 
for home. workbench. 

Sargent Auto-Set Bench Planes are as 


‘modern design and construction. They are 


simpler in adjustment. The cutter may 


SARGENT 


PLANES 


Sent Auta Sut 


even be removed, sharpened and replaced 
Without ‘disturbing the original, adjust 
ment—and that's. quite a remarkable 
feature. The cutter, as in every Sargent 
plane, is of tough, edge-holding chromium, 
feel 

‘Be sure to get a Sargent Auto-Set, and a 
‘Sargent steel block plane which can't be 
‘beat for end work or the emailer jobs of 
finishing. See them at your hardware 
dealer's and write us today for descriptive 
booklet. 


SARGENT & COMPANY, Manufacturers 
80 Water Street, New Haven, Conn. 


a More Ce ES 


Read the Money Making 
pages 
128 to 151 of this f issue. 


W.B.EJ.E Bae, Dept. P.S. 5: Taleo, Ohio 
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That Save 


ILVER 
backed 
exacting labs 
tempered 
ysaw cur fas 


E. C. ATKINS 
Extablished 1 


ATKINS 
uESAWS 


MILL SAWS 
Time, 
Labor & Money 


STEEL 


ATKINS 


makes these mill saws sa’ 


every user. Te will pay vo 
to learn why the ATKINS 


& CO. 
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Hints on Lathe Tools 


nose to the tool?’ 
have so little clearance that 
think the tool would cut hard.” 
“Not at all. A fine-pointed tool heats 

4h faster than a blunt one, for as 

the point of the tool develops the most 
heat, so the greater the amount of metal 
near the point, the cooler it will remain 
because the heat is absorbed. You know 
that when you grind a fine-pointed tool, 
‘you have to be careful not to burn it 


said Harvey, 
‘round nose tool be 


ES, but the cutting action of a 
round nose tool isn’t right for 


sta use it Look at this tool (Ain 
4) and see what a lot of surface it 
ches. Then look at B and see the 
difference in the size of the contact with 
the work. Of course, for combination 


Yi be able to answ 
self. Here's a tool (A in Fig. 
ther (B) on 
. Cia below center. Which is best?” 
vey looked at the sketches. 
‘of course,” he replied,’ 
B,,but never A, for that would di 
you're right, Harvey, but the 
tool shoal bs ile below center 
| to get good results. Now, let's go back 
| to “tools for steel and talk about the 
angle of shear. Look at this sketch 
‘The sectional view A shows the 
part of the tool against the work. 
ig the tool for sted, the 


jood thing to keep. 
the angles approximately right. Too 

‘angle is worse than too little be- 
‘cause the tool will not stand also 
it tends to dig in under the pressure.” 


HAT about turing tools for 
brass? We are getting a lot of 
| brass work just now. I generally grind a 
tool about the same as for cast iron.” 
"That is usually quite satisfactory for 
brass castings, but for soft bar brass, a 
litte ip angle is an improvement and will 
give you a smoother job. You know, of 
course, that tools used for brass should be 
stoned frequently to keep the cutting 
cede keen. 

By the way. Harvey, 


suggest you draw off some of the lard 
oil in the machine and put three or four 
gallons of kerosene (Continned ow poge 113) 


ie raises - 


4 rai mgd LG eos we 
4 


1 Contne Undrweed for oo 63 
dlown and small monthly payments. 
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Power-Driven Screw Driver 
for Small Work 
Fesetaics "AL shops or machine shops 


ng relatively small parts in 
find the tool illustrated 


wy screws. It can 
be used either ina speed lathe or on a 
drill press. 

‘Phere is a holder of machine steel with 
f taper shank to fit the machine upo 
Which the tool is to be used. Over this is 
1 sleeve which fits loosely the outside of 
the screw heads, Several sleeves cau he 
ade to take screws of different sizes 

Within the body of the holder is the 
serew driver proper. ‘This should be made 


SLEEVE 


Ri 
an eviews 


{A beoken-away view of the screw driver 
{he andthe parts of Which fea made 


‘of tool steel and tempered. ‘The point is 
formed to the shape of a serew drive 
blade, while the upper eich is m 


A rather heavy steel sp 
flats on the triangular po 


cap screw, 
rroperating the tool the screw may be 
placed in the driver and then started tn 


the hole or the: ay be started by 


ght up to it. 


hand and the driver b 
6. 


. Leen. 


Hints on Lathe Tools 
(Continual fom page t1#) 
will make a good 
work. 


Do you know how to 
yum?” 


ain lip 08 tamch en fw steal, 
fometimes even more, ifthe allo 
soft, ‘Fools ground as for brass are likely 
1 ica he metal al give rush 
murface, You often have to experiment 
wrth diferent angles om account of the 
difference in aluntinics alloys, You hed 
tetter Keep that in mind when setting 
sachin for hone job" 
-<TMT beep all these points in. mind.” 
py: Rhanked the engi- 
cer and sid yoo night 
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Balkite Combination 


with your“A” battery it supplies 


all radio power automatically from 


ano 
a a 


the light socket 


Now you can operate your present radio set from the 
light socket. Merely by adding the new Balkite Com- 
bination Radio Power Unit. Once connected to your 
“A” battery and set and plugged into the light socket, 
ft supplies automatic power to both circuits. You 
need not even turn it off and on, for it is entirely 
automatic in operation, 

Balkite Combination can be installed in a few 
minutes either near the set o in a remote location. 
Like all Balkite Radio Power Units it has no tubes, 
nothing to replace or renew and isa permanent piece 
of equipment. Iris noiseless in operation. It will serve 
any set now using either 4 or 6-volt “A” batteries 
and requiring up to 30 milliamperes at 135 volts 
‘of “B" current—any set of 8 tubes oF less, includ- 
ing power tubes, 

‘Add Balkite Combination to your radio set and 
know the plesure of owning a receiver always ready 

te at full power. Price $59.50. ($83 in Can- 
ada} Ask your dealer, Fanstea! Products Company, 
Inc, North Chicago, Illinois. 


Balkite 


Radio PowerUnits 


| Read the Money Making Opportuni- 
Make More oe ‘on pages 128 to 151 ‘Of this leaue, 


Pe he ee a 
panne yo femae daon 


SEND NO MONEY 


Genuine Full Cut Diamonds <i. 
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Sling Steadies Steel 
Beams for Punching 


A Denver steel shop, standard 8 in. 
hannels, which are to be punched for 
ts, are balanced in a sling made as 
shown. 'Two hooks 10 in. long are 
used and over these a short section of 2 
by 34 in, bar, with a ole near each end, 
is slipped. 

‘With a man at one end to steady them, 


“Mine’s a 
Maydole, 


Punching rivet hoes i « steel channel, 
‘Shick tr balanced im 8 shop-made ing 


the beams are carried easily by the over- 
head crane to the motor-driven pt 

and held up while the holes are being 
rule. 

‘To control the channels beneath the 
punch, an iron rod 18 in. long, bent back 
at the end, is used. ‘This fits firmly over | 
the flange. —J. 


| eS 
| Sheet of Glass Keeps Thread 


(The old timer) “There's u real Tool and Gage Aligned 
Sammer, WU lastmeaslongas can | ALTHOUGH it may seem that api 
muing it ‘of ordinary window or plate glass | 
‘(he apprentice) “Minas a M ‘would be of litte ‘a machine shop, 


it will be found a useful “tool” for certain 
purposes, especially in testing work. 
When gr 


dole, 100. I noticed most of you fo 
Jows had 'em so I remembered to look 
for the name stamped on the head.” 
(The old timer) “Well, you maile 
no mistake. The head on that ham- 
‘mer is press-forged of tool steel, and 
the handle is real, xecond-growth 
hickory, air-dried and put on there 

to stay. 

(The apprentice) “Ie sure has a 
peach of a hang. I'm as proud of i¢ | 
‘as Lam of the mast expensive tool in 
amy kit” 

Since 1843, the Maydole Hammer 
has been as fine as human skill and 
experience could produce. Your 
dealer sells the genuine Maydole. | 
Look for “D. Maydole” on the h:ad. | 
Write for free copy of our interesting 
and valuable Pocket Handbook 23 
a 


Maydole 


chinist compares 
the angle wi 
notch 


It that a 
read will 
. A bet 


is way, they are held 
ch other, and the 


Tre followed 
when making templets, or when fitting 
the outlines of two flat irregularly shaped 
pieces RH. Kaseen. 


For HARDEXIG of tempering small parts 
especially for s0-called local 
4 Tead bath is excellent. 
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Ask any 10 
College Men 


how they keep their 
hair in ee on 


If you want the straight dope on how 
to make unruly hair lie down—aak a 
college man. 

Or ask 10 college men. 

‘We ourselves actually talked to 958 
college students—went all over the 
‘country to see them. And we found?— 

The hair dressing college men prefer 
‘above all others is—Stacomb? 

‘And why? Because, they told us, 
Stacomb really does keep your hair in 
lace—smooth, right—all day long, 


FREE 
OFFER 


Staconib 


‘Bendaed Caborstorien Tac. 
Bee BEF 11S W. ih Stet, New York 

‘Send me fice sample of Stacomb us cece: 
(eginay cream forts £1 New ligand tar 8 
Kame 


satisfaction 
= AND Bie sare 


sl 


Seton gears tra 
fees ip cf the fywhecL. ‘Fhousende of 
‘ers fay that tla i the mont vitally 
Import featare nan ostboard motor! 
Your next motor should 


Proof 
the sturdy construction 
thatmeanstongservice life, 
Sendnow forthe Ete Catalog, 
ELTO OUTBOARD MOTOR 
Ebr Oie Evinrude, Predent 
Mason St_Dept.W Mllwauee 


| SPZEELO’ 


© This seal on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8, 


May, 1927 


Extension Handle for 
Inside Caliper 
N ORDER that long holes 


I 


ly 
‘A strip of sheet 

itself ancl offset to x 

caliper. The holes in this simple handle 
t around the holt of rivet at the ealiper 

joint. A tightening screw holds the hardle 
{inplace.—H. Moown 


Substitute Drill Chuck 


ordinary’ mach 
with a groove, 
hold drills, 0 
lathe work —G 


Specially Marked Caliper 
for the Stock Room 


‘ithout 
culation if he pro- 
vides himself with 
‘specially marked 


Wy placing two 
of marks on 


the legs. One pair 
should be placed 
to show the dis- 
tance across the 
flats of the largest. 


Caper for chooning 
‘Hock tobe machined 


sides of the largest square that ean be 
machined from round stock of the size 


indicated at the points of the caliper. 


‘NDEY soap often 
‘gasoline leaks in an 
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‘ys 


Nothing withouticis "BV. D." 


Where Fit and Freedom Meet 


1 patented features of the “B.V,D.” Union 
"Test uesesanne design, correct drape, 
and finished tailoring of all “B.V.D.” garments 
—provide a combination of real fit and roomy 
ease obtainable in no other underwear. 


“BND. 
“B.D.” Shi 


Union Suits 


Men's $1.50 
and “B.V.D, 


Youths’ 85¢ 


Drawees Sse the garment 


Fast and Slow Speeds 
Forward & Reverse 


Make Things at Home 
with Speed Way Shop! 


CAILLE MOTOR COMPANY 
240 Second Bid Dest D, Det Mich 


oor ey 
No. 1 hardens 
ike iron and ex- 
pands in doing so 
to make cracked, 
open or loose parts 
verlastingly tight. 
Don't pay any professional fixer a bi 
price to gd such repairs, With 
Smooth-On No. 1, you yourself can 
do a perfect job for a few cents and 


Get the 5 
will quickly find that it keeps many 
dollars in your own pocket. Try it 
on the following and see for yourself: 


Stopping leaks in steam, water, gas, 
oil of stove pipes, mending cracks, 
breaks or leaks in furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on 
Umbrellas, knives, hammers, brushes, 
drawers, etc., tightening loose screws, 
hooks, locks, door knobs, ete 


ON THE AUTOMOBILE 

Making bursted water jackets and 
pumps good as new, stopping leaks 
in radiator, hose connections, gas tank 
and gas, oil and exhaust lines, making 
a famerproof joint, between exhaust 


ipe and tonneau heater, tightening 
[eose headlight posts, keeping grease 
cups, hub caps and nuts from loo: 


fect results, 
iow fs make 


write to us for and use 
‘arame P| the Smooth-On Repair 
Bos Free if you re- 
turn the coupon. | 
Get SmoothOn No.1 in 7- 
ee lh of Sethe fins ob 
focus tony hardward ere, or if 


Toews ra aing oe 
oe 


‘Write for 
FREE BOOK 
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Homemade Instrument for | 
Perspective Drawings 


NTROLINEAD jis desirable in 
ting rooms where numerous 


4 


simple undertaking, 
strument illustrated was 1 


Tong blade is 3 
rable blades and hinge plate are li 
All tree blades nnust be planed 
‘on the edges 
A good qu 
used instead 


~ 3 Food Exp erts 


Invent a New tess 
| That Pays 


4] o0oai a Month 


crass 


discarded T-square it may be eut down 
for the main blaile 
Lay off the outline of th 
shown and locate the « 


nish the edge with a file. 

Il holes are to he drilled to take a No. 

7-40 serew. Lay out correspondin 

drill the tap for the 
are often used 

y be obtained from 


FOOD. DISPLAY Mt CHINE, CO. 


selected as a. pivot 
screw. A radio termi 


must be eut off so thi 
down to the head. 


PLUMBING: HEATING 


tall Your Own~Save Half 
—— 


HARDIN" LAVIN, Co. ra 
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Rubber Hose Extensions 
for Drill Handles 


LECTRIC hand drills, especial 
sed on heavy work and 
positions, have a tendency to jump out of 
2 lone operator's hands if the drill hap- 
pens to ind in the hole, In one shop. 
treat aid in helping the workman to retain 
His grip was find in the form of two short 

ctions of old 
Those slipped over 
the handles of 
the motor 
‘These gave the 
operator a fri 

pon the tool 
fan enabled him 
to perforin work 
that otherwise 
would have re- 


Aiwited a: helper. y qrod grip om an P 
SIC. Corie, Site Same™aat | 


SOUTH BEND LATHE WORKS Frick teerenleon re, 
When to Use an Oversize 1834 East Madison Street South Bend, Indians Trach tnd taro tapers 
= ‘Send for Booklet No. 22, 


Back Geared 
Cutting Precision 


During 20 Yeats We Have Ba | 
SSS on end mes 
"Tepes we 

cene HE || swinger. 9% 
a |] ceed ed 2 
BY || Disence beewes Ces 


|] seinasovee Caringe: 0 te 
foe’ Fry Soindfe Mn: 
eas iad 


tap drill (d 
1875 in.), which Is the size recom 
in screw thread tables, and painstakingly 
tapped his holes with a tap held in a tap 


| 
desea pete | 
ouch. ‘Perks ena Bal Cec 
‘The second man used a No. $d = =I) 
(dian ited of using 2 

tap wrenci, nthe chuck of 
Nis breast di 

pidly. T! 
Wales were 
Wis fellow wor 


aud Uhe tap was not 
il thread. 
t of view, th 
prefer- 
ly perfect. From 
the work of the 
‘was of equal value, for in hoth cases 
the screw heads would be broken off he- 
fore the screw could be pulled from its 
hoe. Viewed from the standpoint of efi 
ciency, the work of the second man was 
far superior: by actual count he drilled 
and tapped approximately twice ns many 
holes as his fellow workman in the same It is a compact, complete 
time, aigoed Jat Hn 0 ig pnd. 
‘When tapping screw threads in metal, at coe-fith the cost. Inclu 
the average mechanic, in his desire to do || inch circular rip and cross cut saw with Sa tisenthient 
Inet yen a mac f hese ae ea cdf] [HEA ge 
Hees ‘of tap dell given ia the printed || ‘3% with tilting table for bevel-sawing, Po oremprnpr gene 
tables for the corresponding tape "This || 6inch jointer, and motor operating from eo ta. WY 
ives a commercially perfect thread, but |] 3% Heht socket Jot plugin and go to tore Sas awa mak ean 
sroneraiian of thn Abe done || work! Fits in a corner of your basement. pals in cloe corners The oft 
carey and slowly. Docs any Kind of cabioet and. joinery [enamel tebe ees renter 
‘work. Add lathe, shaper and other at- -verage—pulling ten penny nailswith 
fachments any time at small cost. For ease, A perfect bale 
the man who does “odd jobs” in his off seeotonsnsantnen: 
time this Parks is « big money maker. mer, foreed of tool 
‘Turn out as much as a foursman shop Sauhe neniyse 
working by yours wrteusdiece. 
Write for circular and Parke Price $2.00 
Sompigte sotatog of hana 
‘Doodeorhing machinery cmse:-ecr-cuaw 


ractical standpoi 


that ean be asked of at 


trength can be obtain ‘The Parks Ball Bearing Machine Co. HAMMER COMPANY 
shallow thread as well as with 15€7 Knowlton Street, Cincinnatl, Obie ame 


depth. prov Canadian Factory: 208 Notre Dame East, 


Montreal, Cam. 
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Know when You're | Bare Hands | 
Bettering Things | | Lenegeanagsel 


BS cree se wen eat nah in with Cen 
Every change in machine de- |] | Fars taal tats Hin drown. "Sy be 
ge 1s for better or worse; no 


ling before the try-out. 
With a Veeder Counter on 


1.” he announced. 
Someone dragged him in here.  Posibly it 
was this other chap-this what's-hiename? 


your machine, you see right |} | Upuhik> ites. it meme to mes” | 
Of how each aew develop- | | , Tint thos solned than mine—all sve | 
ment affect the rate of oulput. | PSs ne jected, “pik nto et | 
It saves your time in experi- |] | Ushix.? “™ . | 


menting; it points the way to} | wi" sito Pl i te te 
erfect. your job, to always || | shkough they cary uaped aeay from The 
Rive the productonreading | | 3 

before you on a tabi and elie 


"They spent two days 


ROO BUY NOW ‘zit FREE 
COUNTER = Save™ PLUMBING 


This small Rotary Ratchet Counter 407 HEATING 
WATER aay 


(Nov 6 counts reclprocting movements 
Maybe,” replied Williams, ace tend ei fo etme 


of the lever, as required for tecording the 
grumbled Thorsten, | Rae 


Satisfaction 


Me ow i nad her be 
acre 
lp Th cot cnet 
wate eas on 
Kage on of epee 30 
(tees all ae Sal Reon 
Sone tha 


The SeuBack | Rotary | Ratchet 
Counter below is foe machines such 
proses, and”"metabstamping machines 
where  fecinrocating movement 

indicate an operation 


Fieve we enn de 
Could we rox it 
"Not a chance 

‘and how 


J. Te would be big 
have three hundred sles 


"ig mas be mor—againal wind and curren 
tind ok 2 


srecke stall” be replied. “Or while sou're 
‘inhng, just wish for's spare bit of canvaa or 
Teo. Bot an engtoc—" He stopped slraply 
End opened his eyes wie SS George, 1 


Repro for tach thw of the eer 

sets back to tero from any figure by 
Tuming knob once round. Supplied wit 
from fou to ten figure-whels ab required 
Price with four ‘figures, at illustrated, 
$1150 subject to discount. (Cus less then 
1 ize.) Set back Recoltion Counter of 
similar model, $10.00 Is) 


‘your grandmother!™ scoffed Wil- 
‘yon get the gusoline? 
ye! mean a steam engioe,” 


wut that counting 

sure or see how 
the big Veeder 
booklet; copy free. 


The Veeder Mfg. Co. 


Tinh the inside?” 


On a lathe. 
“Lathe, my hat! Where's your lathe? 


Porutan Science MoNTin.Y 
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Bare Hands 


(Contin fram page 118) 


“We ean use pins and rivets 


WV TEAMS stopped nein and oka at 


ure of it,” replied Thoraton. 
then L'm hanged if L wou't help! Let's 


"Whoa, whoa!” ordered Thornt 
It Where wo 
‘They heard a 
tee Kelly racing actoas the sand with, 
His hand. “They watched him as he 
1 acroas a cluster of rocks and began 
to strike some unseen object with his club. At 
| Ist he stood up and waved to them, Oomak 
Fal followed hit wand Willian a 


des 


ne two stood! we 


hy Georg 
doit!” 
HAT evenings asthe party w 


‘eating fh 
ithers of Th 


ped machine shops 
that couldn't: make an engine. He sensible 
You'll waste months and then find your work 
fad time thrown away. Perhaps you can build 
ft boats T know nothing of bout construction. 
Tut Timow engines, i 

What "port of it can't we do?” asked 


it would work 


lr to those that Williams had asked, 

Toy about valves?" demanded Parker at 
“You coukin't make them.” 

si thing inthe world,” replied 


Te would take you (Continunt om pape 120) 
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NOW! MAKE THINGS AT HOME 


WITH THE NEW [RED JACKET] HOME WORK SHOP 


itp arden 
Se ae sor 
Pe 

= 


oaltlets Toe Ste Ticttn 


Seo wT RS 
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a. 


.. LABORATORY... PRODUCT 


With aBlade 
of LIGHWV he 
slew the Greatest 
of all Demons~ 


DARKNESS 


Burcess Battery Company 
Grstat. Sates Ornicts Cntcaco 


BURGESS 


FLASHLIGHTS & 
ATTERIES 


Bare Hands | 


forever,” he ssid Sally. “Why om earth don't 
vou gp abead with your boat and plan some 
Fidiculous method of propulsion? Oars, 


except 
along and sake ws to ride, If they come, we can 
fg. If they don't, we had betier be doing 
hat we cam for ou is 


esa at st. °t sounds 
bout go ahead and try, if you 

iy thing todas Bsa Rlcloe oa jou went 

Tut I want to get away from here 

fam sick of vider 

and fish. 


PT Uy gar! hee work bre snou 
bul aftera week spent in making plans and 
sketches on the rocks and in the sand. in cutting 
trves and making wedges with which to split 
them, in talking over ideas and discuming 
‘mechanical difficulties, thes were already finds 
ing that the task would be almost cndless. 

illiams decided on a thirty-foot boat, but 
Defore he could make 


i sufficiently 
‘smooth to make pomible a set of plans. In the 
Imeantinie, Thornton and Kelly cut_ trees 
thirty of them—and then Wiliams had finally 
ide his plans arid built m protecting thatch 
‘over them to keep the rain from washing thee 
iaway, he lent a hand at spitting the hogy 
Meanwhile Parker, ai 


‘thout for a rock large enough 


anticipate 
worked. Still he refused to giv 
the Bireylary was 


The others, Bt bade f 
(good one. In its design, at any rate, Par 
theoretical knowledge Id served him well, 


ho stayed bind at the eave 
talked 


rarely 


‘The others had accept 
Treen dragged there 
But they had 


hungry group. 

better, but no one accepted his belief 

‘On the moraing that ‘Kiska Joe arrived, the 

three woodemen were half a mile or m0 from 

their camp, at the top of the elif and out of 

‘ight, engaged in splitting the trees that had 
i 


the ricky point of Devil Island where it 
ut to the north.” He figured that if the 
Iiad gone aground, that long reeflike pint 
responsible- It wasa desolate place, three miles 
north of where the party from the yacht was 
camped, Rocks lay streiched out into the sea, 
there the surf pounded madly upon them 
For half an hour Kisks Joe and his men 
rowed along the rocky shore in small boat, 
{tnd finally found a spot to land.  Kiska Joc 
‘Climbed to the top of = rock, from which he 
‘could survey almost the bole length of the 


real. Not « sgn of the yacht could be se 
Tie wondered Water al the tree. Akt | 
nbel patos in yori meght nt fay 
Creeper or bred by. the yachizm 

That even wow, pera, tie rowel ay 

eal ator 
ite sho his head 

iste wer hl betwen 

ines Uy apace bard large cough to 
Bet i Tle wcpped i andres doout Ue ake 
Tas ple fs thy sar ‘oben he spade of 
Sarihed wood fonting in the wate He 
reached Yori aod pulled it toward ia, It 
was heavy, ae be Hepped act the rock 
Moni to dnd ont whee waa: ‘He pele 
Hremuoanly, and matnged to et i up bee 
Hens Aes in best tert wee Bie Sgt 
ord Aa Ik 'was the trenton ofthe etl 
on rom the yacht 


LIGHT is 
holted 


» made fast, to» metal ring 
the wood, trailed in the water 
te puiled at it, and Felt something heavy on 
submerged end. He hauled it in, and fell back 
in astonishment when the ghastly face of 
Shik appeared at the surface of the water. 
min the stall boat granted in 
dKiska Joo let go the line and leaped 
to the boat. What he had seen was 
‘hvious proof that the yacht haul heen wrecked 
‘on that treacherous reef. He never imagined 
that Ugashil, after endeavoring Uo get-away 
with Tuginak, had rowed hopelessly: for day, 
growing weaker every moment, unly to be tet 
ack hy the eurrent and the wind, and finally 
ceupsized in the storm.  Tuginak, having been 
thrown into the sea: and having Kept allot for 
fan hour or two, had ben washed ashore three 
miles away, while Ugashik, who hal made his 
sei fast to the boat by means of the line, had 
Treen drowned at once and washed ashore on the 
rocks, ‘There the poubuing sutl had splintered 
the boat to bits, kaving the unfortunate Aleut 
still Ged to the varnished transom, 


it that all on the yacht had been 
ih then it oceurred to hist that inasmuch 


ie 
Some’ of her passengers might readily enough 
fave reached it Mehooved him 


to that 
Tre had 


DNSEQUENTLY, though he shivered 
the thought of going ashore on 

ind, he went hack to hi schooner 

dy. Te ordered 

Small boat, and ai 

he put off again toward the very beach on 

which the yacht's party had been washed up. 
Noon was coming 00, and Oomak hd just 

Jeft the cave to take some food 

to the woodsmen who were working on top of 

the clif.Parker, lone near the cave, Was 

xtting 


[Sttention to Oomak's departure, nor 
thing ele, wail, glancing up from his wor, he 
saw, to hie amazement and delight, a two- 
‘nusted schooner making her wa slowly along 
the shoreline half a mile off the leach 
Tstantly be dropped his work a 
the water's edge, wating his arms franticalls 
It's happened! "A ship rs there, just a8 he 
feed sid Be would be. (Continue! ease J 
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Bare Hands 


(Continue fom sage 120) 


He cried out. He ran excitedly along the sand, 
his arms and abuuting. He did not 


shore all lier thingy to be rereed Aad 
hove all other things, to be rescued And 
prarently he mucredd, forbes them lower 
ean 
hore, and pr 
the wind and dro 
‘To his delight they put stall oat over 
lc. That certalaly meant. they were 
nahore. Barker hesitated moment. 
ie wait for them? Or should he harey 
were work 
at the smal 
delay, for it 
Wing bese the schooner amd an yet 
‘ras init Perhape be had beter hatry 
to the others “He probably could pet them 
thn tothe beach hy the time the boat got 
‘itor. 


TURNED and ran at, his best 
toward the ravine, up which led the path 
hit hemust take. He climbedoverboublersand 

around rocks, panting and strug 
Gamal, who was testing 


ot Parker 
just ofl the beach 
We must get thew. 


a hp 
“They have ane 
Wher are the 
Comet Show me the way." 
“Oomak was far les xe 
fog of m sip than wan 
fortable-on the land dept his 
devil He wan well fed and 
ited to get ack 
fal mneru pen eas to wl Ser 
the prompests aid next sar wot 
igo neti Si rye hy Barker, 
Sngineer om up to. the champ 


er the com- 


hip! She's sending a 
bon ashore. 


opped their wo 


land stood 


‘Convinced that Parker was telling the 
truth, they tan to the edge of the elif: from 
whieh they could see oar the beach to 
‘where the achooner lay at anchor. Thee h 

loaped. with gladness as they watched 
scuall boat coming ashore. Ovmak was 


“What do you mean!” demanded Parker. 


UST what Iasi" replied Wiliam 
rally arent to be found 
‘me ears end tothe 


niet, and 
too pod to be true. Hut ofcourse, Kika Soe 
tatualy would come to ace if we were alive or 
hot. Tim glad we're up here. He'd get ws se it 
re were at the cave 

“fetter get back out of sight.” muggrated 
‘Thorton, "There's no use giving hint Gear 
ew of x, We may: able to keep ont of his 
tray. Took. He's got his eum.” 

"Fey saw the sual oat approach the beach, 
where the surf was light, an saw the poacher 
‘Sanding in the bow with a rite aeroas his arm. 

the others in dy 
that you arent going down 
tale us of?” he demanded 
Make him take ux off" Thornton echoed 
‘Make him? Why, forthe love of Pete! Do 
think ‘we Coikd  (Coutnaed es page 120) 


(ve one cute along xo 300m was | 
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NEAR-CENTURY'S experi 

ence in making cutting edges 

of tempered steel has contributed 
reatly to Simonds’ reputation as 
Circular Saw Specialists", From 
the new Planer Saw that replaces 
the novelty type, to the sturdy 
inserted tooth metal saws, used 
widely for steel rails and other 
heavy work, all Simonds Circular 
Saws are alike in so far as they 


provide long-wearing cutting 
edges that boost production and 
cut cos. 


SIMONDS SAW AND STEEL COMPANY 


The Sate Maker 


Fiechburs, Mas Buablihed 1432 
penchen ond Service Su 


ultd vos 
asta 


Wholesale Peet Ean 
DIRECT Prom Pactory, i Pena 


% 
iat Motor WICD mn 
VERNON — LIFETIME GUARANTE 

FREE E2744 29 Deserves, New 

Setproreents, New Law Prices 
sind Lang Terma. Also Lae Baws and Pampers. 


£800" Parte 
Seer 
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YourAcrialis 
ae yect to 


ightning 
Induction 


‘This Orrester Carries 
oo 


Safety}||: 
Demands a 


BRACH 
Storm King 
ARRESTER 


BECAUSE ~ 
It Gives Maximum 
Protection 
TtWill Not Ground 
It Will Not Affect 
Reception 
It Carries $100 
Free Insurance 


20 Years Standard on| 
‘America’s Leading Railways, 


OVER 2,000,000 RADIOS 
ARE PROTECTED BY 
BRACH ARRESTERS 


Brach 


Radio Products 
LS.BRACH MFG. CO. 


‘TORONTO.CAN. 


NEWARKN. 
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| “Or shot. He's crazy 


Bare Hands 


el take we away from 


make that sco 
and set us don 


nly we cas” aout Parker. 
‘il. 


RiS'come here because he is afr 
has happened to us? 
Th 


to have talk 
Sree 


ell get caught sure,” muttered Kelly 


all ere hack othe gf th i | 
eae 


me bai. 
asked 


ma suppose he's after us 


peered over the sil azn, and 
guarded by 


‘May the time oon come when ever 
‘ona wil foe Ie ia important park of 
iis equipment” 


Scone Mc Hahtr fe 
Bent het Street lew Work Cl 


\ b 8 
es 
Officially Specified 

in the 

Popular Science Monthly 
“POWERFUL” RECEIVER 

aod sateen other featured cicit, 

Wie for Folder 


Gor Better Radio 
ammarlund 
PRODUCTS 
Sa 


A, 2c _ STAMP you on the 


‘as. See Money Making Op- 
mm pages 128 to 151. 
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Bare Hands 


surprised,” nodded Thornton. “But he's got | 
to come up the ravine if he wants us. Why can't | 
wwe get over there and drop some stones down 
if he tries it? That might keep him back.” 
‘They looked once more over the edge of the 
cliff, ana seeing that ska Joe and. his fol- 
lower were making directly for the ravine, 
they hurried to ite edge, and loosened several 
TWoulders with which to drive the two new- 


rome 
2 eet ey 
ee ean 
setts anew eee 
sor Hace etn ek 
Si bytes (oe cots oe 
See Rind cy aed ee 
tabbed 
Si, ag wa 
See “hati ae Ua ak 
iar tlre A Seu ae 
(ihr gn ae ee 
d be below the stone that Kelly 


rapidly beating hearts 


‘weapons than the stones they had 
woe hi ak di ad r= 
peating le inhi banda. ‘Stil they” felt 
Confident. On came the ail-breed; advancing 
lowly and peering eareully all shout. ‘Kelly 

ntl he anv the fellow diretly Below 


Then he heaved. his houkler over: the 


Bare hands are pitted against modern 
rifle bullets in this desperate battle on | 
the cliff. Can the deluge of scones halt 
the murderous advance of Kiska Joe? 
can the castaways possibly escape? The 
reatest thrills of all await you in next 
month's installment. 


was worked up to the explosion point. He had 
taken the opportunity’ to make the remark 
while he and Pat were inspecting. the cinder 
Dit, Chuck being left to stand yuard over the 
‘water valve lever on the charging floor. “It 


without umbrage. "He's gots tongue in his 
Head. "No, jest you let hin handke f his own 
‘As Tong ate does his work 
tk? "Hie docs hax an" mine too,” 


He's saved me from pullin 
0° boners already. Knows steel wi 
‘ts Fedo. Pod knows it 


of 
seated Pat with that microscope look ia, his 
cr 


said Jerry. “Ain't be frst epi’ 
simuite? hve fact that he hesitated 
ction of second before making auch & 
ent waa not to his seredit at all Pats 
Had dropped on his shoukler to prove it. 
‘Mayle yall loth be first helperssome 
day," he sald as he climbed out af the pi 
Jon's the heat comin’? 
“Fige. ‘Chuckit bring it down right 31 
ty derry bragged an they parted. 


"HICH was exactly what Pat hoped he | 
would say, for he had arranged 2 double 
test; one for Jerry and one for Chek. Pod's 
reports had prompted it. 
‘Chiuck’s as good as any man on the loo.” 


Pod hiad said. “An” it suits me fine, “cause T 
can be a melter again without worrsin’ about 
first helpin’. I got enough to do without 


workin’ a furnace.” 
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WATERWAYS ARE NEW HIGHWAYS OF HAPPINESS 


“Joyful Hours 


a 


of Relaxation 


are Yours 


when water-motoring 
with a Jobnson 


Ox, who love the waters 
know the Tare of waver 
IDgpedshoresthejoyful hours 
‘af relaxation that le in peace 
{ul pote—the thrill spray 
‘tossed bow and foaming wake 
the joys of watermotcring. 


‘Werld's Largut Manufacturer of Outhoord Bout Motors 


Johnson——_——- 
Outhoand sz, Motors 


CLass RINGS AND Pins 
Largest Catan 


fneued Sent 


Are YOU Getting As Much Out Of Life 


As YOU Feel You 


‘depres = 
Secethy Sto cl rsa o's Paper unctinen 


fMrteetiehlenbers 
Dose wa 


ie he fae fn Ue 
ese glands, and you begin 0 


Are Entitled To? 


sour ambi 
Sere 


omens ihe BAME pom 
Eig strong aud the ONLY real 
‘Bfetenee fas in your can boon 8 
Ie of derstanding and dove 

You can Seon 


= 


komen Spm he's 90 
gers en Se 
ai tale atk Me 

Ree atte 

re Mat roma 
etka pants ae SPeea 
ates 
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EVINRUDING/ 
No Traffic ~ Every Ride 
a Vacatio 


emnin dregs IP. 


PLASTIC WOOD 


As Useful to Yachtsmen 
‘As to Home Owners 
(On board bouts as well ax 


WOOD Is doing many. 
‘wood morta Jobs quick 
Wynd. perma 


tools and painted, 
Seained oe varnished. 
1G WOOD to make casters solid 


stuffing boven and foe countless construc~ 
tom and repate obs. 
1/4 Th, 35e7 one pound, $1.00 
Sold by Hardicare and Paint Storer. 
th Pat 


ber 
An we want to 

t had 
‘at Number 


tty Jerry in 
Five's ling place 
il vight, shot. 
A delete job, eatching the carbon on 
| the way downs it is easy enough to work 
"that, watching the carb aod te 
‘wearburia in the ladle but to make carbon 
nd ll the other cements reach the right pro- 
ons atthe moment the tapping temper 
ira tot for any mane It ever 8 
heat wan mere, that one was Jerry fussed 
‘ver Wie an exprnaive French sind 
salad." His eakultioos were checked and r= 
‘Shckeds the ore boll an the time Beal acra- 
tinaed with an eagle ee. 


just after the lime 
duties as second helper 
spoon into the labr of 
ie Tree fru the alg that stirred eth 
fits surface, and toa ok. Even 
fa Tittle thing’ like that was 
Feasional air, though he had 
‘che Nar dil be ever show the sigh 
ity of the fie inside. As Tong as tt 


to Jerry. 
hundred 


STiundred an’ ten did you say?” from 

Chuck. "Yea, might bea good iden to charge 
a little ore’ 

Jerry threw him 1 Jook that he should have 

tad to remember in a lonesome moment, but 

Well, we'll hold off a whale aa 

hoe said a8 thong it were 


‘Saal wonder that Jerry: had is 

was actually firt helping. Even now, 

‘as Pat hnusthed away across the fooe and Jerry 

‘limbed the stairs to the charging floor, Chek 

ing the rst helper's job. He was chang- 

ing the drafts and watching the temperature 
cof heat as a doctor watches a patient's pulse. 


sted that 


T wassomething Jerry could not do yet 
take a test spoon of tetal, pour it cut 
‘on the floor of cold steel plates in a certain slow 
fashion and tell from the way the metal froze 
‘exactly what the temperature of the bath was 
that was the result of Sears of practice 
Hefore Click had arrived, # had been neces: 
sty for Pod to do it, how—a cinch. So much 
‘one that Pat had arranged for Pod tobe 
‘alled away. suddenly, Ieaving the 
‘sponsibility for the heat to Jerry and C 
An item of news that Chuck handed to Jerry 
‘when he had climbed to the charging floor. 
sent word lie's been called away. 

{ap without waitin’ for him. 
‘Jerey, was shrewd. He laughed. “Yeah, 
Pat's been Ieavin’ us alone a Jot Intely 
Knows he dont have to stick around ‘when 
you're bere. An’ Pat just told me we might 
Thoth he frst helpers sean.” 

“Did he?” A jubilant li 
then a cloud ‘what l that get me 
| added, locking down” (Coatnsed en page 


TELLS ALL ADoUT THE 
New Features 


jCKWOOD 


BOAT (@ MOTOR 


free are ecm 


be ate 

Jae 

jockw 

lock woop 


717 Jackson St. 


Tn they cot 


1, censtnek. 
Enenthtahae 


‘much a 


$25 1N PRIZES— 
See Cash Prize on Page 128 
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Amplion 
Cone 


Cabinet Model A C12 


0 


Even the best ra- 
diosetdependson 
the reproducer for 
its quality of tone. 


In every test or com 
parison, the Amplion 
Cone quickly demon- 
strates how much the 
quality of reception is 
improved by this fine 
instrument. 


Especially vocal 
broadcasting 


—the supreme testofa 
radio reproducer. With 
an Amplion Cone, all 
reproduction sounds 
natural and distinct. 


Other Amplions 
from $12 to $135 


Write for Amplion literature 
which illustrates and de- 
scribes all models 


THE AMPLION 
CORPORATION OF 
AMERICA 
Dept. M, 280 Madison 
Avenue, New York City 


‘THE AMPLIO’ 
CORPORATION OF 
‘CANADA, LTD. 
Toronto, Ontario 


EO ChO REO Ole PES Aho eho Cha Gio aia Oho AEC Mas ofa ClO Oin BED Ole wie Ae she Sie 
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Fire Shy 


(Continaed from pave 12%) 


mack this | 


"Pat knows what he's doin’ 
roar then on the two forgot everything but 
the necessity of keeping up thei 
heats, Things began to happen fast. "The 
changing of drafts alternated with carbon and 
temperature teste; a quick dash around the 
furnace to be sure that the ladle was spotted 
in the pit below the tap hole, then more checks. 
Ghnge the drat otter o bring the en 
ce high, or the heat wil 
barat and don't hold it too long. or the 
carbon drops too koe. 


-T WAS a wonder that the charging machine 
Tt humbered hy 


‘did wot run them down. 
and they di 

‘dete to the rumbl 
the 


the hnige brick-lined ketthe with its 6fty toms 
‘of liquid fire was as bigs a locomotive boiler, 
but they neither bear nor saw it 

‘Chuck, and 


Especially when it had to be lifted from ane 
‘end. He strained backward, hoisted its 
‘and walked toward the 


Chuck, headed toward the aisleway: bes 
the furnace, already faced ithe direct 


illed every 
For he stopped 
‘racks und jerked his head arvund. Phe 
nt Ile of hot metal ad lace halted before 
Kianter Three furnace, where Bony had set 
fa trou 

Tigi fre 
furnace. “Trough 


‘a bucket, even the cable 

‘were’ brilliantly spt 
st of Tight from that open 
door, ‘The ladle had been lowered preparatory 
to tipping it and pouring the hot metal down 


the trough when iomething happened to. the 
‘trom om which the eubke was wwund, and the 
Hel ope pid ot with ara Te ade a 
ew feet Set the impact of its 
Sermon ecpi thel dhe crvetel chat 
a ead to em, The vibration and the 


from the spot lke 
by the gunpowder of fear. ‘Phen fe 
agelong moment of frozen inaction, 


FTE Jae bad dropped on the, top of x 
i: of dolomite that had r= 


ihe floor heteeen the 
lashing over the ri itl and striking the 
for in's shower of (Canned en moe 120 | 
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The “LightSocket” 
2.Rate “A” Battery Charger 


‘f % ampere 
isn’t enough 
justsnap over 
to 2 amperes. 


ONGER hours of operation, 
‘more and bigger tubes deain 
war storage “A” battery 


to much an extent that the 1 am- 
charger is often in- 
(raficient to restore the Battery (0 
ite fall charges 
“The improved Sterling “2-ate" 
trickle changer exactly ‘meets this 
situation, for at a.saap -of the 
twitch you can change over from 
YPampere to 2 ampere charging. 


Converts Your Storage 
“A” Battery into a Light- 
Socket Unit 


‘The Automatic Control Unit 
built into this ‘enabl 


trot aad beonaense reception, exe 


catered in the flament 
ous seer the 
Zocket supply. Have your 
dtcice dormant? this meted? 
sion 
sth enti col co 


limingtor "connection, 
ee as 


itch 


Spann “comeeel frome nich om. 
Fachoipmbemynaey 
ith antomatic cantrl ithe 


ELSE see 
erg 


TRICKLE CHARGER 


“Wie for our booklet “Pfu 
tiled plomarton en the 


‘THE STERLING MFG. CO. 
2631 Promect Avenoe, Cleveland, Obloy 
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‘Thousands of California motorists have 
found this cableslock for spare tires 


inches Codd Se pee inch for grester 
lengths), Postpaid with 

back guarantee. 

(or COD. plus postage) 


Tire Thieves 
For, disk wheels 
Kees awe tect . 
ose ee 
pap 


all you need 
4s heat—and Kester Metal 
Mender, It’s ready to use and with 
it you can do your own soldering at 
expert, Full direc: 
tions with each 
canyenablesany: 


KESTER 
METAL MENDER 


[CHICAGO SOLDER COMPA 
201-380 Weighegsod Aye shag, 


| He waited for the retreat of the wave of mie 
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Fire Shy 


sparks. The ladle Stef was teetering om 
eadly. on ite. slightly “rounded Tatton 
Tike bucket ‘with a dented. bottom that 
sways when the. water inde it ise 
Curie, "Itt er—the sho of alten 
‘tel along the hitters foor woul be lke the 
Sood of acrubcwater from an overturned pal, 
scrub-eater wth a temperature of three thor 
Sanu degrees a lash that would consume even 
i ee ie cr wh wuld Bod i 
‘2 mere man should be i 


tained, and 

Mand. Walking! 

Great long: strides that were made with an 

effort like that of «man walking through 

He leaned forward like a fighter. fle 

Fighting that craven that had showed 
in his eyes. Jerry woke up. 
‘Chick! Came back!” 


insanity. Utter 
certain death. And— 


ally to 


of his ic wor 
‘each long step be ton 
Uightened over them was whi 


ternately 
‘hat 


ng 


a death 


Doped site more. sit 
bar wa reversag tel fn hs hands the 
handle pointing toward it instead of the 
Hie"Weoked tke m pony with toe 
saint the towering wetted Ide of dent 
chery. vet in Ure tna ton 
icrlcomaphcly tintin wannleace 
frm the furnace 

“Then Jeery gave over shouting and got in 
action. He flowed Chuck. Not at's walk, 
Hat running, though his feet acemed tl 


‘moving with half the speed of Chuck's. What- | 
fever Chuck had in mind to do, be abould not 
face death akine. Before he could yet to the 


spot Chuck waa at work beneath the tetering 
destruction.” He set the handle of hie bar 
firmly beneath the steel band that hound the 
top of the ladle. A wave of steel slopped over 
tas he did it. Some of it dripped down the bar 
ids, but he waa indiferent to 


fon to his 


up there to tilt the ladle the other w, 
point of his rabbling bar resting on the oor 
beside him. He was looking up. directly into 
the dripping of slag frum its rin, into the rose 
colored low that marked the girders of Ue 
Useless crane above. He was turn 
felting a grip on the ich 


bar, pre 


it moved sk 


NOR Hi be rete hie ip even then and 
fice to a safe place of observation. Te 
wed there, his hack rounded, great veins on, 
bis forehead, and Iiraced himelf for the retura 
tilt of the ladle, to sceure the point against 
‘ens slippage when the ponderous hand was 
Senin applied to it. His hack to the threat? 


eave on Kt with the backward Gp | 


say 
100 SCALE PLANS OF OLD 
and MODERN SHIPS 
olaladpta eds 
4tp ere 
RG 


end dean or cao of over 10) 
poms tek eine nt ahr 
405. ELEVENTH AVE, MILWAUKEE, WIS, 


Sport Bodies for Fords 


at FACTORY PRICES! 


Write for Bao 
Ato Shang et 


SPORT FACTORIES, Aurora, Tinols 


oa aoe 
aa =O) 


43.8 Miles on 1 Gal. of Gas 
Thermostatic Carburetor Control big auecer, 
Ford goa BS mileson | 
motor instantly 
(ONE FREE TO INTRODUCE 
‘Sis ured. 15 day gue dts 


Woite BLANCKE AUTO DEVICES CO. 157 E. 
EnleSeu Dep 607-0, Chicago, ll 
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Fire Shy 


sparks, ‘The enormous load bore down on 
the resistance to its movement, the bar 
Degan to bend. Chuck, is arched back 
straining, paid no heed’ to. the trickle of 
Stee! that abd down over his hands; he clung 
to the heavy bar that looked like a toothpick 
Rowand waited. Its point did not slip, nor 
‘did it collapse’ it took the strain ike a spring 
fand straightened agsin. 

‘Hy this time Jerry had arrived. It had 
beet! necessary for him to. dash to the 
outer side of the floor to-a pile of bars, and 
With some superhuman strength imparted to 
Iti at the moment he was dragging three of 
them. During the next interval of swaying set 
‘up by that wave up there, the two men had 
fet up the three additional braces and the dan 
{ger was past, Hetwoen the ceasation of Jerr 
lea and the setting up of the bars there had 

rn no sound save the thudding of Jerry's 
fect on the floor and the hissing splash of metals 
sp there man tell Shout, cursing the 
clatter of more bars being d ‘nen 
who sett it the bal 
stationary, 


AT arrived hi face red from a Jong run 
Hic had had to travel the with of Uhe bude 
fg at atl sng thi oie 
tolowed orders. ‘The crippled’ crane. was une 
Hooked and rolled away, another one came up 
td tok it lee ladle wa rae a 
Fereste\Usee wes cheed. "After tat Wes 
tie to he te story 
ree the tas 
fe wen sit 
a meas of charred fh hang 
Kare Hany to no i iy 
fratitade; Jerry sat on the other, an arm abex 
i oir Bad sing gas rm 8 ft 


bawled Pat at the erowd 


cama tail Jerry impatiently. 
' past 00 

With the use be ped a dark 
tele ten Chuck aging Gis fl bad 
Titten completely thro ‘ 

Did that whippin 


fhe doctor came, applied n wrath of band- 
ages tothe sare hands, began to work om te 


oP eMoas Pats ig ok, 


doctor His cyes 
tok, however, then he turned them to his 
Fed, ery, fr some reason, could notes 
fis only moked inhoud wih great igs? sel 
Tent atto of congratulation ypon Chad 
‘Stale 2 ed pyar 
Chucks eyes 

Theat e managed to say. “Lost? 

Fats vice drowiroxt shy ole anwver. 
“Hea st? What o 12" be bellowed jt 
oH ee got beman to mabe ce auntber? 

“ctor and Jerry asst Chock 
ig sna th at ve 
insplaoliy tack op fe vegnbr en 
Back to yer furnaces ya, ateebalogei’ 
scutat Were akin steal toy !® 


reports of the U. 8. Weather Bureau 
‘a statement by a Florida resident that 
seen Tightaing strike while the sky 

alts of Tightning, 
ins, may hit the earth some distance 
ahead of aut approaching storm. 


Recrst 


FOR MEN PAST40 
This New 
Home Hygiene! 


AMERICANscientist has 

made a discovery that 
touches the very keynote of 
health, vigor, and welfare of 
men past 40. He has found a 
simple home treatment for 
prostate gland trouble. 


‘No Medicine 
Without medicine, surgery, frureer 
violet rays or trick treat- srr toms 
ments,he has found away todirectly 
stimulate the prostate gland—often 
driving out the congestion and mak- 
ing it function its normal way. So 
great has been the success of this 
treatment that an organization 
has been established to furnish 
it to the millions of men who 
are in need of it. 

2 Out of 3 Men 
Are you one of the 2 out of 3 men 


ditions as sciatica, aches 
in back, feet and legs, fr 
quent nightly risings, chronic 
fatigue, depression and weak- 
ness are symptoms. 


FREE Book 
‘Thisinstitutionhaspublished 
alittle book, "Why Many Men Are 


(Old at 40°" which reveals amazing 
facts about old age, If you suffer 
with prostate trouble, it may be a 
godsend to you. While the edition lasts it 
will be mailed Free. Don’t go on with con- 
ditions that may lead to surgery-—or that 
takes the pep,eneruy and joy oflivingout of 
life-Mail the coupon below immediately to 


who have prostate trouble at a cer- | 


according to many medical 
authorities. Many are victims with- 
‘out knowing. Very often such con- 


Advice for Popular Science 
readers regarding safe and 
profitable investments. See 
page 6. 


-WORK FOR 
“UNCLE SAM” 
RAILWAY POSTAL CLERKS 

MAIL CARRIERS 


$1700 to $2700 Year—S= you cours 


18 POPULAR SCIENCE MONTHLY May, 1927 


Ney lak tne Opry 
of Peek 


Rave 30Cent« Word. A 105 dacoune | 
on all 


‘contrac 
“Rdveccsonentsincended for the Jy, 
io, insult reed by Mey Sh 


Boats and Launches 


CASH PRIZES 
For the best letter of 170 
or less answering 

the question— 

“What advertisement in 
the ‘Money Making Op- 
portunities Section’ inter- 
ests you most—and why?” 
we will pay on June 10th 
the following— 

CASH PRIZES 
First Prize 
Second Prize 
Third Prize 3.00 
Seven Prizes 

of $1.00 Each 7.00 
irst read every advertisement 
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ILEARN ELECTRICITY 


Without Books or Lessons 
IN 12 WEEKS 
By Actual Work—in the Great Shops of Coyne 


Sour kinds of Jol ought to be, labeled with » big No Education or Experience Needed 
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Training and 
-E-mployment Service 


ews. UVa 


\ to prove you can 
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This FreeTest? 
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Here's Work 
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w. 


Wrestling Book FREE 
cae 


MAIL COUPON 
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Read the Money Making Opportunities 
‘on pages 128 to 151 of this issue. 
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‘The Most Spectacular 
Sport in the World 
(Cenined from pre 1) 
dlangled before their eyes reaches amazing 

proportions. 

Wedie Rickenbackee retired from auto- 
mobile racing to take up an even more 
linear oceup 
try in Gime of war, te 
the 


fying for his coun- 


ny’ planes to his credit, and is still hale 
ul hearty, 

Ralph Mulford, once a great driver, and 
Louis Chevrolet, eldest of three great 
brothers who won fame on the track, are 
now automotive e rs 

efforts, and from 


nts as superior springin 
‘an infinitely variable gear. 


IME of the veterans have been so 
cessful that they 

Cooper, whose n 

| prominence as a 


ist reached racing 
famous 


of the 
tal engi- 
has devoted 


nthusiast, : 

ie fun is about all there is to the 
to say, in the days 
his neck every 
he took a steering wheel in his 
wt the Fisk he takes, the race 
ets Jess money that ot profes. 
sional sportsman. It is the fascination of 
the game that holds me to the track.” 

Lately his viewpoint has altered some~ 
| what, 


| “FRODAY itis the cash that the young. 
‘man who ent 
search of, though it isouly natural that he 
should wish to share in the glo 
“Races s 


ianapolis Motor Speedway’ result 
into the 


drivers. It 
offered at 
‘on the 


ig’s hard luck drivers. ‘True, he 
has won many honors and even finished 
he Indianapolis elassic; still, 
sver been particularly blessed 
with good fortune. (Continued on pope 136 
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I Was Afraid of This 
New Way to Learn Music 


— Until I Found It Was Easy As A-B-C 
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To Introduce 
& Use HYDRO 
Insured sTIRES 


Address Nesrcxt Bronch 
DEPT. 16 FYDRO-UNITED TIRE CORP. 
Pottstown, Poet iff 
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“WF it waant for you and the rsining you 
save me,hr.Dobeyl wouldn't be making 


$8000.00 


a YEAR Now” 


Learned Drafting 


Bae 


To the Man With an Idea 


1 ofler mont comonebensive, exper 
ee 
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ents 
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soerndtitin Phiten 


TRADE =MARHS 
REGISTERED. 


IN PRIZES 
Prize Offer on Page 128 


$25 
See Cash 


The Most Spectacular Sport 


(Coutinwed from page 1.5 


Once at Indianapolis, when he was 

testing. De Penn's car comet re, With 
courage born of tion he drove 

flaming ear to the pits, threw dirt on 

quenched. the flames and. started 0 

‘again; but again fre shot out from under 

m, and this tine he had to jump to save 
‘That other occasion, when 


fine, he was disqualified on the grou 
that his car hadn't traveled the entire 


Tn a sen 
Wauwatosa, Wis. won by Caleb Bras. 
courageous amateur, & millionaire who 
Has now tured to. speed-boating, De 
Palma’s big Mercedes was overturned and 
twas alr On the last eg of that 
race, as De Palma attempted to 
Bragg, his car swerved and brushed up 
‘against Braga’s. ‘The speedy amateur was 
not injured in the slightest, but De 
Palma’s ear was thrown off the track and 
crashed. 


E PALMA had a hunch not to enter 
that race, Justa few day's before the 
event, David Bruce-Brown, his close 
friend, was killed while on a practice spi 


De Palma was deeply affected, but fin 
consented to race. His own ear was 0 
it at the exact spot where 


Bruce-Brown ha met his death. 
Bragg remembers the collisi 
Paltoa. 
“Twas hit by a car going 105 miles an 
hour and lived to tell the tal 
the race,” he will tell you, “I was lead 
by two minutes, with only ab 
more to go. Lwas taki 
and slowed down to about seventy miles 


with De 


fa terrific’ crash against the 
car. De Palma, going at a 
lip, had tried to pass me on the narrow 
crown of the road, but, veteran though 
he was, he swerved and hit me full from 
behind. 


'Y OWN car, nderful to tell, 

was shot straight abead atthe 

increase speed, just as a billiard ball is 

forced ahead when another comes straight 
at itand hite it squarely on the check. 

anced behind in time to see De 

Palma's car rolling over and over into the 

th Te made mine an agonizing victors. 

i was mighty lad to learn that he woud 

I, which he did alter weeks in a 


val of De Palma’s, Barney 
red hapgily from the, 
racing. 


tine first thing he did was j 
old Christie car that, served him many 
Years as a war horse. ‘This ear was looked 
ttpon as a freak, wicked and headstrong 
and treacherous, with a front-wheel drive 


and no differential, without a clutch or 
a crank. Yet it took to the bone yard 
records up to distances of two ines, 
fated used to tell of. famous roa 
race as his toughest exper 
race from Los. A 
tiles, which Old 
22 hours, 59 mi 


They're nothing tow 
got in that Los Angeles to Phoenix 
Face, ‘cross country, It was my first big 
road race and T won it, but it had me 
worn to a frazzle before i finished, 


HREADING over. steep, narrow 
mountain tral, covered with shag 

flint boulders: along canyons and 

pices; through deserts and quicksand 


‘washes; blinding, powslery alkali dust—all 
these Lencountered. We hud torrents of 
rain and we forded deep swollen streams; 


Stuts romped 
were twenty starters and, 


As the new racing season op 
in. the lor ories of the past, 
if you like, but keep one eye open 
and one ear cocked for Harry Harts, the 
present champion. "This young man 

uc of the heroie about hi 


tres names and 
. to which they 


Lancia, had painted the 
‘of the rising sun. 

In 1926, Hartz won the annual chani- 
pionship awarded by the Contest Board 
of the American Automobile 
after a close struggle with Peter de Paolo, 
1985 champion and nephew of De Pali. 


than. Ford engines) 
ie going 200 miles at. an 
average speed of 128 miles an hour. He 
set a new mark for fifty miles at € 


Motor Speedway by. goi 
at an average speed of 
Wateh Harts and watch his yi 
rivals, De Paolo and Bennett Hill and 
Frank Lockhart and Earl Devore. Racing 
in wild automobiles may be a study for 
veterans, but it’s a sport for youth! 
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“=: Free Books 


fe entire the and attention 
inre directly crows the street 


‘We can 
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Glenn Curtiss 


(Continaed from page 26) 


all contributed hy Mrs. Alexander Gra- 
ham Bell, had been spent in th 

experimental work, with tre 

sults, 

_Dr, Bell invited Glenn Curtiss to 

lopment of the telza- 

from Hammonds 

ed to go ahead 

development along. his 


port hi 


went to 
ye had his plans com. 


HERE had been a protest from the 
Wright brothers agatnst the efforts of 
to build flying miac 
. they claimed, covered every 
means of flight. Curtisw stoutly 
ed that if they had thought of 
on they would have inca iin 
their patent, replied that the 

aileron was part of the 1 
surface and $0 was included 
+ which covered any warpi 

‘lanes t 

to that was to de 
‘event with th 
from the 
upper and lower 


their pat- 
or de- 


wy oblaining an 
E. A. and 

facturing oF 
paying the 


selling pl 
Wrights fora lice 
served 


ola event and the date of the Rheims | 
meet, to get his engine and plane i 

ick test of the 
engine k before catching the 
steamer at New York. All the way over 
the question never left Curtiss 
"Can T win?” 


PTE French had been develo 
™ ‘There -had 
wonderful flights made over there, 
miles an hour, according to the 
paper dispatches, Bleriot had a mono- 
Hubert Latham 


| his own experience that 
ports of air speed were 1 


and motor had to he taken to 
from the ship as personal bag- 
| gage, the time 


May, 1927 


Glenn Curtiss 


(Continued fom page 138) 
was so short. ‘The Yankee airman ar- | 


rived to find everybody predicting that | 
Bleriot would win, | 
ersonal_ 
told me.“ 
most power that had ey 
p n airplane, more than en 


Peatecans the vappowstly grote oat 
speed of the monoplane, But on arriv 
at Rheims I found that Bleriot, havi 
some way that L was bringi 

elf 


voplanes, Enever found 
motor leaked 

" hat it had leaked, 
n that my chances were very 
plane and one 

nashed either, America’s 
.. ‘The Frenchmen had 


whi counted twelve wrecked oF 
eatin) petblacs on tee peed 

wall the planes ever built in Amer- 
up to then did not total a dose 


ARD situation for a patriot 
Hard to resist the impor- 

. lors urging him 
to contest for the rich prizes whieh the 


fter 
more test flights, 
only plane which 
ly at the hangar after 


ich Tike the arto 
taptured the Gallic imag ‘The 
resemblance was heightened by the goatee 
oun Curie was Wearing, to ratct a 


pore also appesied to the Preach ered 
7 "the Paris journalists 
beeebd a 
thet deeyert Breach wdseaifen all wore 
Sasha oe met pe tne eae 
‘Sype' sation eet earth” seid 
dily. He waslaterto take te rst plane 
to Japan: to Ay in 1011 at Tokio belore & 
row estimate at 700/000 
crowd so great that sicmonthslater, after | 
Shriver had cee iis Coals in Porto 
Rico, the auemblage from al over Japan | 
taatapest Comet on ge | 


MONEY MAKING OPPORTUNITIES SECTION 


OUR OFFER: 


Your first step—ic 
“RECORD OF INV TNTION: This should be 
signed, witnessed and returned to us together with 
model or sketch and description of the invention 
for INSPECTION and INSTRUCTIONS, 

'NO CHARGE FOR THE AROVE INFORMATION 


Our Four Books Mailed Free 


to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 
Contains full instructions regarding U. Patents. 
Ranma 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protec 
m, Information regarding Trade-Marks and unfair 
‘competition in trad. 


OUR FOREIGN BOOK 
We have Direct Agencies in Foreign Countries, 
and secure Foreign Patents in shortest vine and 


Progress of Invention 
Description of World’s Most Pressing Prob- 
lems by Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to secure protection, 
tave correspondence and obtain early filing date in Patent Office, To secure 

ial preparation of your case send. $25.00 on account with modelo 
iEctch and description of your invention. 


Aisctosing sn 
for our blank form 


Private Office, Victor J. Evans, with View of Patent Office Through Window 


| FREE COUPON ,_ ViCTOR TS: EVANS & CO: 


139 


40 


Assy Max who can ra and write and 
ie pi php a beme nn eer 
the 


phe : 
Framing tie BIG PAY prafewnon ou can 
be cnjosing the sights and wonders of Now 
York the mexiern Bagdad. 


Be an Electrical Expert 
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the big electrical companies. “Or, it you 
prefer the independence of a business of 
Your own, there "are thousands, of op 
rtunities for efficient, dependable men 
Thecome electrical contmotors. When 
you are your own hows the money you can 
‘nae ts limited only by your own enerey 
‘and bility 


Personal Instruction 


The NEW YORK ELECTRICAL 
SCHOOL is not a correspondence sehool. 
Xen lene 


‘doing —b 
ard electrical equip 


‘hie atandat 


ow bad 
2 aR neler etry by etal 
sine cst wat er eget pr 
irc gt aa arto el 
ie eountin ef the Conk 


itu pletares othe ‘equipment nelle fr Your 


[sina use in we wo ventory baling 
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200 MATL TODA Y assess 


Hi 
i 
Eve New YORK ELECTRICAL scitOOL, 
OW. Vuh Sores New York 


Please send me PRE. your ¢-aee booklet. 
e tenadettand ok tho remot puts mE 


manereney chances, islesnnted wos 
propellers were a curiosity to them; 
[st pore pecee pe A foory honed 
vier, wo built Blerit’s, monoplane, 
‘mavde a propeller and gave it to Curtist 
despite the fact that a better propeller 
‘would lessen French chances for the Gor- 
dou Bennetteup. But when it came to the 
race. Glenn Curtiss chose one of his own. 
Tt was an all-American machine which 
flew over the Plain of Bethany that day. 
‘Tryouts, carefully timed, early dem 
onstrated ‘that the great event lay Ie 
tween Curtiss and Bleriot. With motor 
throttled down, the Yankee covered the 
‘course one day a few seconds faster than 
the best the Frenchman had shown in the 
earlier events. Heartened, he waited for 
the morning of the 20th 


LERIOT, Lefebvre and Latham were 
to fly for France: Cockburn for Eng- 
land. Bleriot, already famous for his 
cross-channel “fight, was the favorite. 
During the Rheims week he had picked 
up prize alter prize, for speed. for dis- 
tance. Each contestant was permitted to 
select an_hour for his trial flight before 
the official start, “Curtiss chose ten 
o'clock. Throttled down throughout the 
fiest lap, his plane pitching with distress- 
ing violence in the heat waves rising from 
the Bethany Plain, he made the two cir- 
eit in seven 
anew record for 
time to start after that. Gordon Bennett 


as I thought I 
before crossing the 


in those earlier 
motoreycle-racing 
days 


HIE sun shot, the ar rough. Throttle 
widle open, he cuts the corners as 
closely as he dares, banks high on_ the 
turns and flies as no man ever flew before. 
Once around the conrse—ten kilometers; 
around again, twenty. He lands beyond 
the tribune and the official time goes up. 
Fifteen minutes and fifty seconds; 
grezat ol tert scar oneal! mies tn 
hour:a world's record! Speed king of the 
for the moment; as he i already 
speed King of the land. 
immense enthusaem among the Amer- 
ican spectators. The venerable Andrew 
D. White waves his hat frantically. Mrs. 
‘Theodore Roosevelt and her daughter 
Ethel applaud vigorously, Archie and 
Quentin velt cheer with hoyish en 
thusiasm. Many think the race won, but 
they are crowing before they are out of 
the woods. Curtiss has set a mark for 
the others to shoot at, and some one 
is bound to beat it if the speed is in 
his plane. 
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Glenn Curtiss 
aly a 
er 
the unassertive, self-contained American jury's verdict,” he told ne. “Chad great 
flyer who did not brag, did not take respect for Bleriot’s ability, Latham and 


his Antoinette might do better than the 
had shown.’ 
Cockburn, the Englishman, starts, He 
makes a forced landing in a haystack, gets 
ito the air again and finishes the course 
in more than twenty mimtes—out of it 
Latham starts in the afternoon, “He fin- 
hes five minutes behind Curtiss’ score, 
None of the others does better than 
thirty-five miles an hour, At last it is 
Bleriot’s turn, 
Alay he has een tinkering with his 
monoplane, testing different propel- 
ders, making changes, Latein the afternoon 
he rolls it out, his Number 2, with its 
cight-cylinder, water-cooled engine, four- 
bladed, geared-down propeller," ‘The 
I with which he tarts looks 


Cortlandt Field Bishop and 
his brother, David Wolfe Bishop. pick 
Curtiss up in their ear and drive to the 
judge's stand, 

‘The Frenchman's first lap is fester 
than the Yankee's, ‘They resolve. then 
and there to b and faster 

ize next year. 

Tt looks as 
lea minute. He 
ins to the 
the ear, won 
not cheering. 
hop," You beat 


irman's heart leaps as 
the Stars and Stripes run up to the flage 
pole's peak and every American's, hat 
they are cheering. The 
lent, but the Americans 
‘make up in noise for the thinness of their 
‘They swarm around the new- 
crowned King of the Air, enthroned in 
the Bishop car. |“ Bully!" cries Quentin 
in true Roosevelt fashion, Archie wants 
to know all about the workings of the 
machine, Bleriot, good sportsman, offers 
promises to come to 
the eup bck. 
Tt is a triumph for America and the 
biplane no les than for Glenn Curtiss, 


FERS of engagements to fly i 
"patti poured ton Curtin Yom 
Germany. from England, from Italy. Huge 
prizes were hung up. He accepted some of 
the challengesand won,for he had the fast- 
est fying machine in the world, And then 
a1 Brescia. Tay, he sot ater words 
ing up the first, passenger 
ever carried in a "plane—Gubriele D'An- 
runzio, world-famous mano eters, 
e rine at Brescia safely 
pected: Gloed Coxeter bxpei back 
America, to keep his promise to fly at the 
Hudson-Fulton celebration and to find 
‘means with which to defend himself 
inst the Wrights’ charge of patent 
infringement. 


A fourth fascinating installment of Mr. 
Stockbridge’s remarkable series on the 
great American aviation ploneer will 
Appear in the next issue. 
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| Are You a 
Throttle Hopper? 


(Costinged foam pave 89) 


call a‘thrattle hop, I A [ I N [ 5 
a lot of pl 
how fast the car will pick 
lets the pedal clear up when the car gets 
xoing too fast. Sort of a feast oF fam 
busines al the tie, “That ind of dei J 
ing will knock the spots out of any car. lust as it 
"Took to meas though you've broke 


im- 
portant that you pro- 


the propeller shaft,” he went on, inspect hat YOu] 
ing theear. Twisted it right off. Its. | our idea with a 
haces ton Lecnine when parts Nee Bak patent, so it is imper- 
preak its sure proof that you've been | ie die Sa 
treating the bus Tough, You ean be glad ative that your pat. 
it wasnt the crankshaft of the motor or ent. covers your in- 


| vention completely 
| The one best way to 
“ZOU onght to go-easy on the throttle assure this isto retain 

. Spuds chimed in. | a reliable, experi- 
enced patent attor- 
hey. 


eat: MUNN & CO. 


that the drive PATENT ATTORNEYS 


Acvociated for 81 years with the Scientific American 


Light footwork on the gas and brake 
big unless your aiming to mak e 
[handle a car like it was a 
it in the ring with me, giving a 
sxhihition at one of them charity 


1583 SCIENTIFIC AMERICAN BLDG, 522 SCIENTIFIC AMERICAN BLDG 
24 Wort ith Strat, Now York Washingon, D. 
‘One on the steering whee 319 VAN NUYS BUILDING 
while the ‘would Lat Angele, Cal 
have snap of th 1511 TOWER BUILDING 64 HOBART BUILDING 
{Vin the drag link. Look—the cotter Chcagy, Sin Francie, Cal, 


worked 
rd have Ask for free copy off “Patents—A Book of 
Facts Every Inventor Should Know" and 
for them NOW, 


[CED that there seemed to be a (for “luventor’s Diary.” 
ta the alecring whee," said 

chibi, "2 was gong to speak to you 

avi it te ext ve stopped in he 
tteluckyfor you there next t 
pied Gus. It all right to take a Z Lear Cartooning ¢— 

ul run a car with a tire that is 2 fron the ached thas Ba tess 

fear blowing out if you drive slow 

there's a lot of other things that 


But 
with the steering 


I smashed up, 


if to his subject. And 


cesses! | WNVENTORS ydrotechs 


tial gears will show a lot of 


wear from tising too much power while Send for our Guide Book, HOW TO GET YOUR PATENT, 
you're going around curves. ‘The univer- and Evidence of Invention Blank, sent Free on request. Tells 
sal joints, I'l bet, are worn loose, and | |] our terms, methods, etc. Send model or sketch and description 
loose put just so much | |} of your invention for I r - 
rs poe he tion and Instructions 

| , Stebbins smiled sheepishly, “Maybe | |! Terms Reasonable. Best Ref- 


re right,” he admitted. “Hereafter 
T'm going to treat this ear like a crate of | || erences. 


sasr-uties soneiny ses to pas me || RANDOLPH & CO. 
ona hi | Dept. 130, Washington, D.C. 5°" 


TRAIN YOU 
AT HOME 
Thousands of ‘Cooke’ 
trained men are 
making £3,500 to 
$10,000 ayear 


Your 


em are cara 


Nothing Like ‘*Cooke”” 


Don't wait a migute! 
Boks “Ftd At the 
here ‘Find nut hw 
tat yout tay! Maik 
ietures and 
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If 1 Fall into the Sea. 


(Continued from rags 22) 


y correct the errors of both by 
azimuths of the sun. In contrast, the 
plane cannot cs ompass be- 

cause of its weight, and a magnetic com- 


00 

shove. the 

ie destination 

ronghty th 

limit of endurance we have reach 

today, Tor the type of plane practicable 
ew York Paris cllart. 


for the 


HE eyes of designers are focused on 
“Atlantic flight because it will 
on many of their pressing 
. Long ocean flights, for exam- 
© the only means of testing amphib- 
planes, planes that are safe. over 
water as well ax land. Since this is the 
most important passenger-carrying class | 
of planes, it deserves the most attent 
Landing gear for a seaplane and boat 
‘qualities for a land plane are wrete 
dicate impediments to combine in the 


air-cooled 
velop. | 
Already in the | 


N MY polar flight I used 
‘engine. Yet the Navy also 
ing the water-cooled type. 
later class are proved engines. ranging 
from 2040 to 800 horsepower. Air-cooled 
naval engines are standardized in three | 
types: 200, 400 and 500 horsepower. The 
durability of both types has increased 
in the past year, 
ig well over 300 hours 
without major overhaul. Review of this 
phase of the whole situation leaves me 
ined to favor the air-cooled 
ve for the flight over the Atlan 


2t want to be too specuat 
be futere. et Koay 
shold of high spec ait 
travel through the upper strata of the 
faoephere, Macready’ marvelocs work 
Dayton in temperatures around. 80° | 


speeds up to 1.000 miles 
be possible. That means 
the globe in a day. 

t the next move is an America. 
Europe air line. The man who makes the 
first New York-Paris hop will lay the 
cornerstone of this great structure 


NKINS, GUIDES 


“Fra voume 
‘a ‘mow 


ScHOOL FoR BUILDERS 
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sy. Shore 
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Magic Fingers Win Fame | Sans 


“ Easy!" he explained as we stood in his 

little five by fifteen foot workshop over the 

garage at the Bok home. “Every artist 

whois tra 

of his time: 

about one hour and forty-five minutes 
accounts for another hour. 


(india ene tdetin netted on od te receipes were near BL 
men prittef tino intidays:” which a et bad for wside lina 


People glad —cwners delight in mowing lawnwith mow 
Foobigattucteickc oad the grata cat Bald 


nuler way and had come to an impasse, I 
find upon returning tothe workshop that 
have anew perspective. 


AKE this, my latest invent 
ig me to the: 


Hf you work at a trade, put an 
ne an 


work: Pideat in your bases 

: iwstion 
since coming back the difficulty has been smakitamachine FREE 
cleared up entirely.” fi 


- NEATH Mr. £9. 
"This latest. rai TH FRc es 8A 


fingers on the 
‘a device whic 


Taatcally will mark oF pertorat 
ral creo wth the dyna 
estion of the pianist’ 


The Ty Business 
BAYS Bit, 
a 


ann inherit 
invention. His fall 
was little 
grandfather, « surgeon, maintained a com 
ipped workshop where he in- 

of instruments for use 


his pench 
. a noted music 


[EES probable, however, that Hofmann 
er would have invented anything 


piano pedal extension device had it not 
been for Alfred Joel, the lad he told his 
mother 
the skates 


W 


eae if Tid sear te eed 


ica) 


YOU CAN EARN UP TO 
$250 PER MONTH 


ing Hofmann at work in his 
Edward Bok’s garage, it oc- 


sitive fingers moved lo 
fover the delicate mechanism on. wh 
he worked. On his face was the look of 
‘an explorer entering unknown realms. It 
‘wasn't hard to believe that that same look 
was on his face that. afternoon forty-two 
years ago when he ran joyously through 
ihe streets of Berlin to join the merry- 
makers on the Spree river. 


BE reruiat sod work in beaithtale 
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a 
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GENUINE GOLD LEAF LETTERS 


Is Your Yard Yours? 


(Continwed from page 25) 


‘ways as parts of their boundaries, and one 
of the four uses a mountain range. 
often have led to difficulties. It was be- 
cause of increasing controversies and 
confusion that the necessity arose for 
some accurately fixed starting point for 
all boundaries. se 

As knowledge of the earth and of 
shape grew, limits in latitude were 
assigned to property. ‘This was the case 
in many of the grants of land in the New 
World carly in the seventeenth century 
Most of these grants included all territory 

tudes, and from ocean 

ngitudes were not used until 
about two hundred years later, and unt 
about fifteen 
country mainiai 
Tongitide. 


there was no end of trouble in fixing 
dividing lines during the early formation 
of the United States. As the various 
colonies and states and territories were 
formed, their boundaries became a co 
ous source of contention. 

While latitude boundaries were ace 
rately made in the 
(Mason and Dixon's Line, run in 1767, 
stood the test of a re-survey 140 years 
Tater), many which were marked later 
wer ly run or were made with 
iy instruments. Changes in th 
variation of the compass accounted for 
some errors, while many points were 
poorly marked. 

Tt was to be expected that disputes 
Jl arge when the boundary of a state 


“The cesar stake could 
and the house might 
turn down. If a waterway was used. the 
marker might be a rock in the middle of 
the stream and “two feet under the 
surface of the water.” 
‘There is hardly a state in the U 
which has not had her boundaries shifted, 
h has not acquired or Jost lam 
yen rivers changed their beds, the land 
thereby joined to another state was some- 
times legally transferred to its neighbor, 
and sometimesnot. Arkansas has a tract 
of five or more square miles now east of 
the Mississippi, and Te 
five miles west of that river, 
offs of two double bends. 
‘venient for the dwellers thereon, but they 
sce their state across the river, and 
if they want to go to the county seat, 
they ean take a boa 


JARTS of states and territories have 

been juggled here and there by state 
FE | oamminions or ey Congress to, com 
pensate for land taken away by sure 
veyors or claimed by other states. Massa- 
chnsetts, for example. has an area of 
shout four square miles extending into 
Connecticut to offset an equivalent 


nated as in the 
Asa result, the courts have had to decide 
whether the center of the channel was 


meant. Some have been placed at the 
high water mark and some at the low 
water mark. Maryland's original charter 
for example, placing her boundary at the 
hhigh water mark on the Virginia side of 
the Potomac, Jed to a dispute which 
eventually was settled when arbitrators 
gave Virginia to. the low water mark 
under “squatters’ rights.” and Congress 
approved the award. When it came to 

ie District of Columbia, however. the 
Supreme Court gave the District to the 
high water mark. 


jous starting points, oF main 
triangulation points, for a survey are 
accurately fixed in the United Stat 
referring back to the "zero mark 
Washington, with such modifications as 
eodesy’ requires. From these main 
points, and. from intermediate points, 
yout property is located, 

The national “zero mark" is located 
fon what is known as the Washington 

wr geograph 

ik through the 


‘Congress approved 
as a state, and was 
1850. It was used al 
1912, when the 
Nich was specified for offic 
‘The boundaries of Oklahor 
wver, referred to the Greenwich Meridian 
in 1906, and both meridians were men- 
tioned when New Mexico was admitted 
on 
nee then, however, by usage and 


necessity, if not hy law, th 
Washington has egntinived ay the 
mark" of the U 


practical purposes. 


JF ALL. the states in the U 

‘orado and Wy 
hounded by fo 
lines, have t 


But how are the points on the bound. 
aries located? 
‘A point can be abso stablished 


only "ty giving its exact Latitude ard 
berate much in bint be way that 
trex a polnt ina cty by the intcesction 
Of two streets, Lalit, the east-west 
ware feily easly found by aston 
aren i tay are boot on tat 
apuny line, the equator, But longitudes, 
Hee seetinoouth Leg, ich sotioa or 
the other imaginary line, ‘& prime merid- 


tely until recent times. E} 

mg ht line between two points 

in the same longitude, and a few degrees 

‘of latitude apart, is extremely difficult 

Tt requires the most precise scientific 
calculations. 

If the scientists (Continued on page 1: 
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Your Own ix: Shop 


with a ‘‘LITTLE SAVAGE GRINDER’? 


One Man $ Made Within a Few Weeks 
Under Our Wonderful Ne 
Reports” © 1,000 Geir Sur endeal Ker 


BE YOUR OWN BOSS! Know the joy 
‘of manly independence. BE FREE! 
Come and go as you please. SHARP. 
EN Lawn Mowers, Paper Cutter 
Knives, Planer Knives, Cutlery, Skates, 
Make Keys—every household, every 
store is your customer. Permanent, 
pleasant, easy business. And your own 
Snug little shop! Write today for our 
Big Prost Plan—it’s PREE, Just ad- 
dress 


May, 1927 


Is Your Yard Yours? 
(Continued from page 138) 


} find, ax they are now trying te 
that the continents are shifti 

we may have more trouble. 
‘Eclipses of Jupiter's moons, lunar 


coming of the telegraph 
ls sent from the Naval Observatory 


Sure, Steady 
Quick, Easy 
Profits 


ions pos was only’ when 
radio came that determinations of the 
highest accuracy could be made any- 
where on earth within sound of the 
"Naval Observatory” time signals. It 
may be remarked in passing that 
tralia used our signals in the determina- 

a has had 
to be shifted on the map about fifteen 
miles ax a result of surveys using these 
“time signals 


BROWN MACHINERY CO. 


‘any gi 
Una fealty 
locality, i 
fin another, and anh 
Since th 
two place 
ference betwe 


Tetinee 

speciiad aa a aero mark,” or standard 
Teference. ‘This is done now hy obscrya- 
tions of ‘certain stars, because they ive 
tore accurate results than does the 


rately located with referenc 
meridian at Greenwich (t 
for longitudes of the world), 
sends out time signals twice daily by 
radio, the calculations of longitud 
fare comparatively simple. At any point 
rated all the observer has t 
shoot a time star” wit 


WRITE TO EARN 
‘he Palmer In- 
stitute would 


have saved me 


EasytoDrawCartoons  *°** ° ‘bor! 


‘When Shown in the RIGHT WAY | bey 


$7 ancate, witing my. fist short story sus in 
‘Tuty, author of the brillant novel, Jereegan and of 
Seerk "in Pictorial “Review, Vanity Pair America 
Keoewry, Liberty. "it wes a tale of ti rng called 
| “tie “Galore” aad Clayton’ Haton, present of 
the Palmer Tastee, gave me advice on ow to ‘ball 
Wigs, Tam certain had Thnowm of the Palmer 
Tatu ‘osoer, it would have saved me" yea of 
ibe 
‘Am ave writer! ‘The Palmer Institute specializes 


from Washington. 


HE. posible error of each 
neasured at the Naval Observ 

the thousandth of a second. 
takes the sign trans. 
mitting instruments, and the time it 
takes to travel through the 
observer, are calenlated. — W 
second of longitude equals about ‘one 
foot in the latitude of Washington and 
New York, boundaries in those and otlier 
large cities are measured to the fraction 

of an inch from the primary marks. 
‘So, on America 


PALMER INsTITUTE OF AUTHORSHIP | 
‘Hsllywood, Cal. 


Palmer Building, 


above the sea level, does the location of 
‘This holds true 


siiastoecmatterarindstanrertshes: | bet po 
mai ay hybenay Mew shrews 
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Here Are Correct Answers 
to Questions on Page 55. 


1. Until recent sears this curious vegetable 


ca. The fact that it 


2. Kansas. Nocth Dakota is second, 


3. The northern lights frequently are visible 
{a far ‘south as the northern border of the 


ons for seeing the Fights are farther 
oj | north than in North America, probably be 
tevmsatre | cutee the lights tend to center anvund the 
Majmetic Pole rather than around the true 

North Pole 


3 
"Thea are blew to be eli found recent 
PLUMBERS « Fume bn er oer oe Oy af 


Bone ‘a 
Boa nee aie 


ADDING 


Aze 2c STAMP 


bari 


eer 
Sore 


ONS ¢ BES 56 


VEST) POCKET SIZ 


we Oppartunitic: on pease 128 | 


vos 8), Merion consinting af hones, ptery, and ater 
ie te ryote Feet pel ape a 


the archipelago of Asa 


& Most of the work's nap of eerie 
‘Somes from mines 
7 


from the Sahara Desert 


MA 


he recon of the 


9. Not 
i 


AL. Any one ho has rend stories of the 
South Seas has heard of copra, It is the dried 
meal of the eocomit. 


12. On South Sea islands there lives a variety 
of craby the largest im the work. "These craba 
res" of the 


| Stasi them on "the proud to gett the ile 
teat isi 


Fated Ciareteand Match 


May, 1927 


NEW INDUSTRY 
NEEDS MEN 


‘COMPRESSOR (~ CONDENSER 


ELECTRICAL 
REFRIGERATION 


“IMADE $21.00 1N 
EEO 
ay Sd 

=on9 


WRITE FOR FREE SAMELES 


ar Naw York 


YOUR HOUSE «= 
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Answers to the Sam Loyd 
Tests on Page 68 


‘The Joker in the Scales 


‘The method af ascertaining the true weight 
of am artike weighed om an fceater sale 
to take the syunre rot of the product oft 
ttnvnt regatered on the two sues, a, the 
Sand 06. "The 

is the true 
imple problem 
In the upper sketch the 8 ox 


wwelght it to the bottle as the bottle in the 
lower sketch is to the 64 ox. weight. If you 
figured this out in a dozen minutes, you earned 
‘good rating. 
Mental Scissors Cutting 
— Here is how the 
figure’ is divided 
You shoul 


‘Tricky Digits 
us are grouped as follows: 
1%. 
5 


‘The Nine-Celled Square 


Here ie how the 


four wires of sila 


to suive thie is good time, 


‘The Circulating Coin 
‘The coin was one cent 


ich messenger 45 
se ot 


lintely paid 76 in full. Then 76 squared 
‘account with 43, and 45. cleaned up, the 


Answers to the Mechanical 
Tests on Page 32 


Block Test 
Jing Mocks in each case 


W533; 4 


‘Tangled Line Test 


Reading from top to bottom in the right 
columns, the c 
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Are You Hungry 

For Adventure. 
Popularity. 
Big Pay? 


THEN CHOOSE 
AVIATION! 


ABEI@UA ro Mlondey 

daring he-man?. Dd 

adventure, 

use of great 

crowdat then why not 

itn the vito ine 

entre since tine pogan 

“<fhe greatest thril ever 
offered to man? 


orci Aline 
on fk 


BIG PAY JoBS 
TSS til por Weak 
fa pr Week 
rene Pris 
trois Wee 
Tatar pe Week 
Simi oar and Up 
EET ee Wea 
FETS per ok 


Tense 


Master Salesman! 
This New Easy Way 


Easy as ABC 

1 you have clita, telipace 

TEs ef oorahing rnc tet hs nod 
tention, certain ways Ur stimulate Kev tterest oer 


‘eat ter pes a sae We 
eet har thee, 


tcl of, ume mo. ert 
ater Saeunansin you com 
rent department of the 


‘ral operant, 
fer dati the lst year the Aweeltine teed calls 
Ke nen mn th as ss enone 


Eee 

TT care he nh gat 

aes 

{ao ao 
Rush the Cour 

tant SE et 
ahonotie ss roses 

pola 


Te TER your bak 
nl ret tak et Bera aa 


“Michigan Ave-at20thSt.(Dest.35) Chicago, IIL 


Make More Money 
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Smoke Costs You $16 a Year 


dwellers would. if placed ina ro 
tend for a distance of nine miles! 
‘A striking demonstration of how th 


methods was given not long ago in 


Salt Lake City. There, 
cleaning crusade directed by the Bureau 
of Mines, soot in the business sections 
‘was reduced ninety-five percent. House- 
holders were shown how, 


hous coal, they might cut down the pro- 
dinetion of suoke enormously. Firemen 
industrial plants and on railway loco- 
jolives were instructed in firing methouls 


ADDITION an inspector was sta- 
‘8 vantage point on the twen- 
ticth floor of an office building. During 
the daytime he kept a lookout for smoke 
from chimneys, and immediately tee 
honed a warning to any factory which 
violated smoke regulations. At night, a 
searchlight was mounted on the, building. 
and its beam focused on one section of 
the city after another! 

‘As for recing other form of danger- 
cous dust, some of our large cities now are 
dirceting attacks on street cleaning 
‘methods that raise dust instead of laying 

‘on garbage and ash wagons that go 
stout the streets uncovered a on city 
funicipal incinerator plants are 

boeing widely adopted. 

Efforts are even being made to 
the heating of earpets and of 
dust cloths in the open air. Citizens are 
boeing educated not to litter the streets 
With refuse and not to leave garbage 
exposed 

‘An i 


prevent 


resting analysis made recently 
of air samples take 
st parti 


the pavement, the investigators 
about 200,000 dust particles, incl 


000,000 to 39,000,000 in 
very ounce. An ounce of dust from a 
Broadway theater yielded 7,992,000 


Tanger fice buiding, 23,160,000, and. 8 
subway station, $0,200,000! 

Salm ier have presenta 
mnnsial problem: for there. Tt has been 
my laden 


dust from the constant weari 
away of steel ear wheels, brake shoes ani 
rail Fons of it are breathed in a 
ually. 

‘An equally difficult problem is that 
‘of poisonous exhaust gases from atomo- 
Wiles On the lusiest thoroughfares car- 


Rend the Money Making Opportunities on panes 
His tots ofthis ewes 


bon monoxide in the atmosphere some- 


jdm combating the 
dust and soot, wonderfully 


cate i 
Slruments have been developed by th 


U.S. Bureau of Mines, the U.S. Publi 

Health Service, and the American Society 

of Heating and Ventilating En 

In some of them the dust-aden 

Ihurled at high velocity against s wetted 
lass surface to which the dust adheres; 

in others, the air isdrawn through a tube 

vdanalyzed. ‘These 

have proven invaluable, also, in stud 

the atmosphere in mines, quarries 

industrial plants, 


todetermine theefeets on workers af 
ious atmospheric consitions: In cork 
ned test chambers several hndred 
jects have been put through stre 
ies, while the experimenters are 
ving the effects proxfueest on them h 
heat, cold, moisture, air movement, dust 
ee aac 
Iv other valuable experiments the same 
sare studying the possible 1 
of oxone for the puriication of air 
schools, churches, theaters, offices, 


disagreeable odors, the it. may 


pore seal” tn eek 
Precondhand ait” 90 that ning 
cover and over aan without il elects, 


Perhaps the day is not far distant when 
vast ventilating and purifying systems 
will cleanse the air of entire ci 
huge vi 

dustless 


Don’t Fall for 
“Bargain” Tubes 


(Continual from page 8) 


the filament lead that is not connected 
to the minus end of the Bcbattery. 
‘The reason why the set of tubes we 
‘had now wouldn't bring in any music, he 
told us, was beeause they had gone dead. 
‘The active material on the filaments of 
sp tubes is so thin that they rarely 
‘work for many hours beyond the test i 
the dealer's store, It is possible to make 
a tube that will show up fine on a, test 
and still not have any lasting qualities, 
“The chances are that only one tube of 
the five I had had originally was bad. 
We paid out a dollar the first time and 
two and a half the second time, aud now 
we had nd tubes at all! ‘That was the 


DRAW CARTONS 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY it you, tack 


the leading. professions, from Well: 
fala he eric ob pm feahing 
fetrance. Infact, emt 

ally all worthwhile 


overs 
tions demand High School train- 
wg You can’t hope to succeed in 
the face of this handicap, But 
gan remove it, Let the 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 
‘which has been prepared by some of 
America’s leading professors, will 
‘broaden your mind, and make you 
keen, alert and capable. It ia com- 
plete, simplified and up-to-date. It 
‘covers all subjects given in aresident 
school and meets all requirements of 
‘a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
‘Most people idle away fifty hours a 
week. Probably you do, Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years, 
You will enjoy the lessons and the 
Knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 
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roided by having a greater thicknest 
outside the fue lining, aleast width of two 
bricks instead of one. But then the ex- 
pense is greater, and there is still some 
Treat loss, Furthermore, inside placement 
fives some wind protection to the chim- 
hey? and in cold regions the foundations 
DRAWING ia oe aoe 

| Doce a furnace always need 

is a way to @ separate flue? 


HERE are variations ofthis familiar 
question, as, for example, whether 
pair of small fee used together will 
atal one large once Heating engincers 
pte Peas matters | are quite imotent upon the marta 
isa the ait flue, both because its apactty, is 
Seca gon tec leweaselte: 
cause an aided intake makes eros our 
rents or confusion of internal ascending 
gases which have different temperatures, 
A smooth and even flow of gases means: 
spe draft, proper combustion of fuel 
it is best to follow the rule, In some. 
cases a alight violation inay’tot ental 
serious results, as when a small stove- 
pipe or cook stove vent enters the fur- 
‘nace flue; but this is an exception or an 
coperinent A Kitchen range that has 
coal capacity almost equal to that of the 
furnace should certainly not share the 
latter's draft, As for equalizing one 
la flue with two small ones, the pr 
ciple epplice to water pipes but ea 
i trae the Fai of comb 
tion parce beceuse of the temperature 
factor, ‘The gases will cool in two flucs 
tnd the furnace will not “draw” well. 


‘Matin th et eo 


What is the smallest desirable flue size? 
BOUT eight by eight inches, either 
indo rectangular, for a furnace. 
twelve inches is usual for an 
place. It is best to obtain ¢ 


ame see or 
| tends to reduce the free fl 


Aarons 7 Te there more than one sway to frame a 
| — “house 20 as to eywalize shrinkage? 

ES, there are many ways to apply 

the basie prin which is that 


wood shri atrns the gain or dow 
earn How toBox | ward as in the case of a floor joist, w 
Lea: 1. How to there is practically, no shrinkage length- 
REST. Bans wise of vertical with the grain as in a 
se te ae post or atid, The shrinkage factor must 
| be" allowed for in masonry houses with 
wood floors and partitions as well as 
in al-trame dwellings. 

In onler to visualize the problem 
clearly, let us disregard for the moment 
all upright or vertical members of ‘the 
Heo Lake cay tet red 

inter, the plates 
Se Panther oe Soe geet teehee 
oe tative of all. Add the depth in 
f= | Inches of sil. joists and plates provided, 


You Have Asked Me— 


(Continued from page 3 


however, that each is, ding. bearing 
iuty or supports a vertical, ‘The tol 
shows, the shrinkable ‘clement 
‘outside house wall. Add the si 
figures at the center of the house 
two totals should be equal or made so. 
To take an example: Suppose a sill 
hearing four inches deep; pass the ne 
igible ribbon board at. second floor b 
include four inches for attic floor plates 
of doubled two-by-fours. ‘Thus there are 
‘only eight shrinkable inches at the ou 
side. On the other hand, the inside shows 
ing depth of girder, ten_ inc 
inches and ditto for 
floor joist. ‘Total is thirty as 
the house will settle 
ly in the center. ‘To 
ecqualize, set the outside studs on top of 
subfloor above first floor joists, which i 
tura rest on sill; making a total of 
fourteen shrinkable inches. Set. the 
inside studs down on girder and at the 
second floor down on plate 
ts as before—a 
inside figure ‘becomes fourteen 
‘equalizing the frame layout. 


Can a wood ginder be used when outer stud 
‘and joist ends rest on foundation wall 
with @ so-called plank or bor will? 

METAL inter is better in that 
case, since it is hard to equalize the 
difference. Of course metal and masonry 


So "not inks appa. And the 
fevening-up procest should be applied as 
far as posslile to cack Moor by ite. 


Otherwise, while te house may settle 
uniformly as.a whole, there will be possi- 
ble variations at the different floors, 


is brilging of joie? 
RACES between hf 


bring strip be mailed to ils joist 


first. Apply floor boards and thi 
permanently nail bridging. This pe 
Inits the outs tf 
themselves to the flooring. 


Iv itadeisable to sheath the underside of « 
art pave col coming throught 
LLY “not, ‘damp alr 
mel hopes We seer ee 
jou of woodwork neat 
the ground. isan 
Tnstead of sh 


layer 
of felt or heavy flooring paper on top 
ad nid a nen fp Surf ako Soll 
ema. pine, ly of elge or comb 
grain, also known as quarter and rift 
sawn. Such a floor will be warm and 
will wear well. 


Mr. McMahon's services are available 
readers to assist them in solving 


be answered free of charge. Address 
John R. McMahon, Poruran SCINCE 
Moxruty, 250 Fourth Avenue, New 
‘York City! 


sina 
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1s Offer from Contractor 


i re % 
{he tow 80,00 Chanter f Comers bald: en work “and eed he dei 


Name, 


= = FS and 
it you will only make the start All you need to do is th 
Mark the work you like best in the coupon printed below a 


‘The sucess of Henry J. Beil 
the practical value of the home 
national Correspondence Schools ‘mail it to Scranton. 

these schools have been helping men to It rakes anly a moment—ie doesn't obligate you in any way— 
ind in life and they will help you too but it may be tk: means of changing your entire life. 


Mail this Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 7631-£, Scranton, Penna. 
on, please send me one of your booklets and tell me how I can qualify for the position or in the 
subject before which I'have marked an X: 
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Industral Santee 
E 


nusiness TRAINING counses. 


Basing and Bankiog Law 


Electiat Basoceing 
ce sine 
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[Raiosd Potions 


a 
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‘And now Thomas A. Edison answets 
another questionnaire . 


Inthe photographie diagram abooe,oese No, F 
Ws that of the fundamental tone of 
The wumcrous tas beneath 


pat ‘Re-Creation of an artist's performance, 
Ib is obvious that they cannot be preserord 
tein microscopic sirength ix disripated in any 


Ser teih caching: ior conte Be 
[Temes & Edina’ Ble you Moons 
ite rier 


nl is caused to vibrate rapidly and 
really back and forth ‘ai around 
it in rapid. vibration which in turn vibrates 


i 


rich, mellow and 
harsh, sharp and 
tunpleasane. Why 
ar, The presence or absence of overtones 
ontrols the beauty and quality of a music 
mind. The more overtones there are, the 
chee” and ‘beautiful the quality 
Frcomes, The diference between the metal 
tinkle ofa child’ piano andthe mellow reso 
hance of a concert grand is due to overtones. 
Oucr. What are overtones 
fee When we st the ning T mentioned 
“Vibrating ie sends out a powerful or funda- 
tmental wave. Ie also sends out many other 
Felated waves. ‘These secondary waves are 
Called overtones. 
A simple illustation of shits Drop a large 
pebble into a pool of quiet water; wave rings 


The NEW 


“I don’t use delicate over- 
tones to move machinery?” 


are formed that g0 out in all directions in 
Smooth and regular procession over the 
surface of the water. Now try dropping the 
large pebble again but at the same time drop 
several very smal oes along wih The 
wave rings caused by the larxe pebble w 
be there a before but, im addition, dere will 
fe many lle waves or ripnes cprroning 
‘each other and the appearance of the pring 
Fal waves will be quite different from what 
they were inthe Birse experiment. 
‘Thebigwavesmay be compared othe fnda- 
mental sound wave, and thelittle ripples that 
Ste superimposed en them to the overtones. 
Anoherlastrarion might bean acme 
roing tet of mountain ges The 
Mountains and valleys correspond to 
ial or fundamental sound waves and 

ank-yourma'amt” £0 the overtone s— 

ithe ease of music the “thank-you 
are enjoyable. 


Bis ove hs eanvas with backgrounds of fight 
sitchen 
sincera ces er 
hapdline tovernones, theres erchemener 
Thisieale uci mance 

x. Can overtones be recorded on phono- 

I recognized the fact thar 
srteapearme the dekeate and 


ini have woeked abraye 
Sil alien. Nature has been 
ference he hat ven 
et tomyidesl. is 
(Our. How have you captured these diate 
‘es, In many ways. For example, I made 2 
iicier record of greater sohdiey which would 
torthakeand vibraressawhola when played, 
F'developed an extremely hard and smcoth 
surface for the record so that the sound waves 
“the minute ‘ones which. are. overtone 
‘would mot be fattened ut when the di 
‘mond point passed over them. By adopting 


EDISON 


PHONOGRAPH 


° . ° ° 


permanent diamond point I got away ot 
Walle the end phones ited ae 
EUS deci tininathe il 
Saree 
Situs tarsi 
across. In other words, don't use deicate 
‘overtones to mave machinery. Countless exe 
voyager eae 
sacred 

iris 


‘Noone 


Nothing can be better 
than the BEST 


Aphonograph serves one purpve and 

page eonigelad php 

‘Wena phonogaph has secorptahed 
ena phonograph ha cco 

this, nothing more can be asked. 

Five than ee ci ing 

x 2x pe New Noe'as on er critical 


je Hall in New York and 


Between the ving voices‘ of ne 
Een‘ rendiion of them, and have 
put themselves on record 19th eect 
endfor free booklet, "Whae the 

ites Say.”) 
‘The nearest Edison dealer will be glad 


raph to You, Ask him also t9 play an 
Eon ‘deminute record—the inven. 
latest achieverent—a record of 
‘rdinary aie which allows you to eat 
omplete eoncert wit 
tion, and aca marked reduction 
cont of phonograph mi 


o. 
ae 


= 


THOMAS A.EDISON, Ine, Orange,N-I 


oe 


‘cepts the Rew 


Ss 


WATCH FOR OTHER QUESTIONNAIRES BY MR. EDISON 


© Tals seat on « radio, ool or oil burner advertincment signifies th 


\pproval of the INSTITUTE OF STANDARDS. See page 8. 


Amazing New Shaving Invention 
MEANS---No More Blades to Buy 


Sharp “*new"” blades 


every day! Keen, quick, 
J) velvety ‘shaves forever! 
That's what this aston: 
ishing invention holds in 
store for you! Already 
thas revolutionized the 


‘economy such as they had only dreamed 

‘of before! 
KRISS-KROSS is capable of such ex- 
‘hardly 


to call {t a stropper. 
super stopper or blade rejuvenator. Tt 
not only prolongs the life of a single biade 
for weeks and months—but it produces a 
keenness of edge that hitherto has been 
almost unknown! Aetually you can take 
blade right out of a fresh 

package and improve it 
Beyond belief in 11 seconds 
with KRISS-KROSS! 


MAGIC. DIAGONAL, 
‘STROKE 


KRISS-KROSS 
fa mechanical ingenuity that 
js almost uncanny. Tt em= 
ploys the famous diagonal 

des ‘stroke used. 


Dept E-2t 


‘ST. LOUIS, MO. 


RHODES MFG. CO. 


Pendleton Ave. 


by master barbers. Bight “lucky leather 
grooves!" do the trick with an unfailing 
Precision no human being can ever hope 
Xo duplicate, Automatic pressure and re 


verse, too. ‘The strokes commence heavy 
and gradually grow lighter and light 
tuntil' a nickel jig flies up to not 
that your blade is ready with th 
est cutting edge that steel 


iyo 


SEND FOR GENEROUS 
OFFER 
KRISS-KROSS is sold by special repre. 
sentatives who will gladly demonstrate 
this remarkable invention for you with 
out obligation, Right now they are 
‘suthorized to make you sn unusually 
generous introductory offer 
fod are giving away a 3-way, 


‘KRISS KROSS 
Stropper 


Most unusual razor ever invented. 
Really 3 razors in one, Instantly ad- 
justable. Gives a sliding 

pulling stroke. " Simply 
through the toughest crop of whiskers 
‘and leaves your face satin-smooth and 
cool, Comes ‘with. § speci 

blades and is being given absolutely 
without extra charge to users of 
KRISS-KROSS super-stropper. Find 
‘out about it today! 


BS Renatcton Nese Laas, Mo. 
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°A reflection of good taste 


